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By Anna B. Hastings, M.A., Pu.D.
British Museumn (Natural History)

(Plates V-XIII; Text-figs. 1-66)

INTRODUCTION

IN the course of the Discovery Investigations an exceptionally fine collection of
Antarctic and sub-Antarctic Polyzoa has been made, as well as small collections
from South Africa, New Zealand and certain islands in the tropical Atlantic. Together
with this Discovery material I have studied the collections made by the National
Antarctic Expedition (19o1—4) and the British Antarctic (‘ Terra Nova’) Expedition;*
the South Georgian Polyzoa collected by the Shackleton-Rowett (‘ Quest’) Expedition;
and collections from the Falkland Islands lent to me by the Hamburg Museum and
the U.S. National Museum.

British Museum specimens are designated throughout by their registration numbers
which consist of four numbers separated by full stops, thus: 87.12.9.166,0r1938.3.5.1.

Six families are considered in this report. They comprise eighty Antarctic and
sub-Antarctic species with fifteen varieties (see Table 3, p. 479). The only species in
Table 3 that T have not had an opportunity of examining are six of the abyssal
forms. A list of the species collected by the Discovery and the Terra Nova Expeditions
at localities outside the Antarctic and sub-Antarctic area is given on p. 491. A list of
the species discussed in the systematic part of the report is given on p. 318, and on p. 305
a list of species obtained at each Discovery station.

The inclusion of the Scrupariidae is for convenience, and is not meant to imply that
I regard the problem of whether they belong to the Cellularina or the Malacostega as
settled (cf. Harmer, 1926, p. 187). I have no doubt that Brettia triplex belongs to the
Cellularina, but its relationship to the other species of Brettia is uncertain.

INTERPRETATION OF BUSK'S WORK

It should perhaps be explained that Busk’s original drawings have recently come into
my hands, and, as many of them have unpublished data written on them, they are
useful in interpreting his work.

In the past the scanty explanations published with Busk’s figures have been a great
difficulty. A species would be recorded from several more or less remote localities, and

1 Anyone re-examining the Terra Nova material should be warned that some specimens have a false
appearance of pigmentation because they have spent many years in jars of mixed material which included

animals whose pigment has dissolved in the spirit and stained the whole contents of the jars.
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304 DISCOVERY REPORTS

figured without any statement of the origin of the figured specimen. The British
Museum Catalogue (1852 and 1854) has given especial difficulty in this way. There is
in the Museum a series of slides, received in 1854 and known as the “ British Museum
Catalogue Collection ”, but only a small part of the specimens mentioned in the catalogue
is represented in this collection, and the rest have been regarded as missing or un-
recognizable. The drawings show that the catalogue was, as its name implies, chiefly
based on specimens already in the Museum, including the Johnston collection (cata-
logued by Gray, 1848), whose registered numbers are given on many of the drawings.
The slides received in 1854 are specimens from Busk’s own collection which he included
in the catalogue and deposited in the Museum on its publication.

As to the Challenger Reports, the series of mounted and unmounted specimens
received by the British Museum in 1887 and known as the ““ Challenger Collection” is
almost complete in so far as specimens of each species from nearly every station at
which it was recorded are present, but a large number of preparations from this
material were kept by Busk and did not come to the Museum till his whole collection
came in 189g. It has generally been assumed that the type and figured specimens were
to be found among those deposited in 1887, but it is now known that there are some
figured and otherwise important Challenger specimens in the 1899 collection.

The work of tracing the figured specimens and preparing a new set of more detailed
explanations of Busk’s figures is in progress. In the meantime some of the information
has been used to solve the problems of the present report.
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LIST OF STATIONS, AND OF THE SPECIES
COLLECTED AT EACH

DISCOVERY INVESTIGATIONS
Further particulars of the stations are given in the Discovery Investigations Station Lists:
1925-1927. Discovery Reports, 1, 1929, pp. 1-140, pls. i-vi.
1927-1929. Discovery Reports, 111, 1930, pp. 1-132, pls. i—x.
1929-1931. Discovery Reports, 1v, 1932, pp. 1-232, pls. i-v.
1931-1933. Discovery Reports, XXI, 1941, pp. 1-220, pls. i-iv.

R.R.S. ¢ Discovery’

St. 1. 16. xi. 25. Clarence Bay, Ascension Island, 7° 55" 15" S, 14° 25" W. 16-27 m.
Scrupocellaria frondis Kirkpatrick Aetea curta Jullien

St. 4. 30.1.26. Tristan da Cunha, 36° 55" S, 12° 12" W. 40-46 m.
Scrupocellaria ornithorhyncus Thomson Aetea anguina (Linnaeus)
Caberea rostrata Busk

St. 5. 31.1.26. Quest Bay, Tristan da Cunha. 7-12 m.
Scrupocellaria ornithorhyncus Thomson Caberea rostrata Busk

St. 6. 1.ii. 26. Tristan da Cunha, 3 miles N 30° E of Settlement. 8o-140 m.
Caberea darwinii Busk Cornucopina pectogemma (Goldstein)

St. 20. 4. iii. 26. South Georgia, 14:6 miles N 41° E of Cape Saunders. 200 m.
Himantosoum antarcticum (Calvet)

St. 27. 15.1ii. 26. West Cumberland Bay, South Georgia, 3-3 miles S 44° E of Jason Light.
110 m.

Amastigia gaussi (Kluge) Himantozoum antarcticum (Calvet)
Notoplites drygalskii (Kluge) Camptoplites tricormis Waters
Farciminellum antarcticum sp.n. C. retiformis (Kluge)

St. 39. 2. iii. 26. East Cumberland Bay, South Georgia, from 8 cables S 81° W of Merton Rock
to 1-3 miles N 7° E of Macmahon Rock. 179-235 m.
Amastigia gaussi (Kluge) Camptoplites bicornis var. magna (Kluge)
Notoplites antarcticus (Waters) C. retiformis (Kluge)
N. tenuis (Kluge)

St. 42. 1.iv. 26. Off mouth of Cumberland Bay, South Georgia, from 6-3 miles N 89° E of Jason
Light to 4 miles N 39° E of Jason Light. 120-204 m.

Amastigia gaussi (Kluge) Cornucopina pectogemma (Goldstein)
Notoplites antarcticus (Waters) Beania erecta var. livingstoner var.n.
N. drygalskii (Kluge) Himantozoum antarcticum (Calvet)
N. crassiscutus sp.n. Camptoplites tricornis (Waters)
Caberea darwinii Busk C. retiformis (Kluge)

Farciminellum antarcticum sp.n.

St. 45. 6.iv. 26. South Georgia, 27 miles S 85° E of Jason Light. 238-270 m.
Caberea darwinii Busk Camptoplites latus var. aspera var.n.
Himantozoum antarcticum (Calvet)

St. 48. 3.v.26. Port William, Falkland Islands, 8-3 miles N 53° E of William Point Beacon.
105-115 m.
Beania costata (Busk)
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St. 51. 4.v.26. Off Eddystone Rock, East Falkland Island, from 7 miles N 50° E to 7:6 miles
N 63° E of Eddystone Rock. 105-115 m.
Notoplites elongatus var. calveti var.n. Caberea darwinii Busk
Tricellaria aculeata (d’Orbigny)

St. 53. 12.v.26. Port Stanley, East Falkland Island, hulk of ‘Great Britain’. o-2 m.
Tricellaria aculeata (d’Orbigny)

St. 56. 16.v.26. Sparrow Cove, Port William, East Falkland Island, 1} cables N 50° E of
Sparrow Point. 10-16 m.
Caberea darwimit Busk Beania costata (Busk)

St. 58. 19.v. 26. Port Stanley, East Falkland Island. 1-2 m.
Beania magellanica Busk

St. g1. 8. ix.26. False Bay, South West Africa, o-5 mile off Roman Rock. 35 m.
Bugula calathus Norman

St. 123. 15. xii. 26. Off mouth of Cumberland Bay, South Georgia, from 4-1 miles N 54° E of
Larsen Point to 1-2 miles S 62° W of Merton Rock. 230-250 m.
Notoplites drygalskii (Kluge)

St. 140. 23.xii. 26. Stromness Harbour to Larsen Point, South Georgia, from 54° 02" S,
36° 38" W to 54° 11 30" S, 36° 29" W. 122-136 m.

Amastigia gaussi (Kluge) Farcimimellum antarcticum sp.n.
Notoplites drygalskii (Kluge) Beania erecta var. livingstoner var.n.
Caberea darwinii Busk Camptoplites latus var. aspera var.n.

St. 144. 5.1.27. Off mouth of Stromness Harbour, South Georgia, from 54° 04’ S, 36° 27 W
to 53° 58" S, 36° 26’ W. 155-178 m.
Notoplites drygalskii (Kluge) Himantozoum antarcticum (Calvet)
Farciminellum antarcticum sp.n.

St. 145. 7. 1. 27. Stromness Harbour, South Georgia, between Grass Island and Tonsberg Point.
26-35 m.
Menipea patagonica Busk

St. 148. 9.1.27. Off Cape Saunders, South Georgia, from 54° 03’ S, 36° 39’ W, to 54° 05’ S,
36° 36" 30" W. 132-148 m.
Notoplites antarcticus (Waters) Caberea darwimi Busk
N. drygalskii (Kluge) Cornucopina polymorpha (Kluge)
St. 149. 10.1.27. Mouth of East Cumberland Bay, South Georgia, from 1-15 miles N 761° W
to 2-62 miles S 11° W of Merton Rock. 200-234 m.
Amastigia gaussi (Kluge) Camptoplites latus var. aspera var.n.
St. 152. 17.1. 27. Off South Georgia, 53° 51" 30" S, 36° 18’ 30" W. 245 m.
Notoplites drygalskii (Kluge)
St. 153. 17.1.27. Off South Georgia, 54° 08’ 30" S, 36° 27" 30" W. 106 m.
Amastigia gaussi (Kluge) Caberea darwinii Busk
St. 156. 20.1.27. Off South Georgia, 53° 51’ S, 36° 21’ 30" W. 200-236 m.
Camptoplites tricornis (Waters) Camptoplites asymmetricus sp.n.
C. retiformis (Kluge)

St. 158. 21.1. 27. Off South Georgia, 53° 48’ 30" S, 35° 57° W. 401—411 m.
Notoplites antarcticus (Waters)

St. 159. 21.i.27. Off South Georgia, 53° 52’ 30" S, 36° 08’ W. 160 m.
Amastigia gaussi (Kluge) Beania erecta var. livingstonei var.n,
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St. 160. 7.1ii. 27. Near Shag Rocks, 53° 43" 40" S, 40° 57" W. 177 m.

Notoplites antarcticus (Waters) Beania erecta Waters
N. crassiscutus sp.n. Camptoplites bicornis var. quadriavicularis var.n.
Caberea darwinii Busk C. tricornis (Waters)

Cornucopina ovalts sp.n.

St. 164. 18.ii. 27. East end of Normanna Strait, South Orkneys, near Cape Hansen, Coronation
Island. 24-36 m.
Himantozoum antarcticum (Calvet) Camptoplites bicornis var. magna (Kluge)

St. 167. 20. ii. 27. Off Signy Island, South Orkneys, 60° 50" 30" S, 46° 15" W. 244-344 m.
Amastigia gaussi (Kluge) Camptoplites angustus (Kluge)
Caberea darwinii Busk

St. 170. 23.1i. 27. Off Cape Bowles, Clarence Island, 61° 25" 30" S, 53° 46" W. 342 m.

Beania erecta var. livingstoner var.n.

St. 172. 26. 1i. 27. Off Deception Island, South Shetlands, 62° 59" S, 60° 28" W. 525 m.
Farciminellum antarcticum sp.n.

St. 175. 2.1it. 27. Bransfield Strait, South Shetlands, 63° 17" 20" S, 59° 48" 15" W, 200 m.

Notoplites drygalskii (Kluge) Beania erecta var. lrvingstoner var.n,
Farcininellum antarcticum sp.n. Himantozoum antarcticum (Calvet)
Cornucopina pectogemma (Goldstein) Camptoplites areolatus (Kluge)

C. polymorpha (Kluge)

St. 177. 5.1ii. 27. 27 miles SW of Deception Island, South Shetlands, 63° 17" 30" S, 61° 17" W.
1080 m.
Notoplites drygalskii (Kluge) Beania erecta var. livingstonet var.n.

St. 180. 11.iii. 27. 17 miles W of north point of Gand Island, Schollaert Channel, Palmer
Archipelago. 160 m.
Amastigia gausst (Kluge) Camptoplites bicornis var. elatior (Kluge)
Camptoplites bicornis var. magna (Kluge)

St. 181. 12.1ii. 2. Schollaert Channel, Palmer Archipelago, 64° 20’ S, 63° o1’ W. 160-335 m.
Notoplites antarcticus (Waters) Camptoplites retiformis (Kluge)
N. drygalskir (Kluge) C. angustus (Kluge), young colonies only
Cornucopina polymorpha (Kluge)

St. 187. 18.iii. 27. Neumayr Channel, Palmer Archipelago, 64° 48" 30" S, 63° 31" 30" W.
CE g
Notoplites antarcticus (Waters) Camptoplites bicornis var. magna (Kluge)
N. drygalskii (Kluge) C. retiformes (Kluge)
Camptoplites bicornis var. compacta (Kluge)

St. 190. 24.1ii. 27. Bismarck Strait, Palmer Archipelago, 64° 56" S, 65° 35" W. 315 m.

Amastigia gaussi (Kluge) Himantozoum antarcticum (Calvet)

Cornucopina polymorpha (Kluge) Camptoplites bicornts var. elatior (Kluge)
At same station in 93—126 m.

Amastigia gaussi (Kluge) Cornucopina polymorpha (Kluge)

Notoplites vanhiffeni (Kluge) Beania erecta var. ltvingstoner var.n.

N. tenuis (Kluge) Camptoplites retiformis (Kluge)

Caberea darwinii Busk C. latus var. striata var.n.

St. 195. 30.iii. 27. Admiralty Bay, King George Island, South Shetlands, 62° 07" S,
58° 28" 30" W. 391 m.
Caberea darwinii Busk Camptoplites retiformis var. tenuispina var.n.
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St. 222. 23.iv. 27. St Martin’s Cove, Hermite Island, Cape Horn. 30-35 m.
Menipea patagonica Busk Seruparia ambigua (d’Orbigny)

St. 299. 4.ix. 27. Tarafal, San Antonio, Cape Verde Islands. 7-11 m.
Bugula dentata (L.amouroux)

St. 363. 26.1ii.30. 2-3 miles S 80° E of south-east point of Zavodovski Island, South Sandwich
Islands. 329-278 m.

Notoplites drygalskii (Kluge) Himantozoum antarcticum (Calvet)
Cornucopina pectogemma (Goldstein) Camptoplites retiformis var. tenuispina var.n.
St. 366. 6. iii. 30. 4 cables S of Cook Island, South Sandwich Islands. 77-152 m.
Notoplites drygalskii (Kluge) Farciminellum antarcticum sp.n.
N. tenuis (Kluge) Cornucopina polymorpha (Kluge)
St. 371. 14.iii. 30. 1 mile E of Montagu Island, South Sandwich Islands. 9g9-161 m.
Notoplites drygalskii (Kluge) Beania erecta (Waters)
N. tenuis (Kluge) Camptoplites retiformis var. tenuispina var.n.

Caberea darwinii Busk
St. 388. 16. iv. 30. Off Cape Horn, 56° 191’ S, 67° 093" W. 121 m.
Amastigia benemunita (Busk)

St. 399. 18.v.30. 1 mile SE of south-west point of Gough Island. 141-102 m.
Amastigia benemunita (Busk) Caberea darwinii Busk
Scrupocellaria ornithorhyncus Thomson Aetea anguina (Linnaeus)

St. 456. 18.x. 30. 1 mile E of Bouvet Island. 40-45 m.
Himantozoum antarcticum (Calvet)

St. 474. 12.xi. 30. 1 mile W of Shag Rocks, South Georgia. 199 m.
Himantozoum antarcticum (Calvet)

St. 599. 17.1i.31. Adelaide Island, Bellingshausen Sea, 67° 08" S, 69° 063" W. 203 m.
Amastigia gausst (Kluge) Camptoplites latus var. striata var.n.

St. 652. 14.1il. 31. Burdwood Bank, 54° 04’ S, 61° 40' W. 171-169 m.
Tricellaria aculeata (d’Orbigny)

St. 724. 16. xi. 31. Fortescue Bay, Magellan Straits. o—5 m.
Beania magellanica (Busk)

St. 929. 16. viii. 32. New Zealand, 34° 21" S, 172° 48’ E to 34° 22" S, 172° 49:8' E. 58-55 m.
Menipea vectifera Harmer Caberea zelandica (Gray)

St. 933. 17. viii. 32. New Zealand, 34° 13’ S, 172° 12’ E. 260 m.
Menipea zelandica sp.n.

St. 934. 17. viii. 32. New Zealand, 34° 11’ S, 172° 10’ E. 92-98 m.

Tricellaria monotrypa (Busk) Caberea glabra MacGillivray
Emma triangula Hastings C. angusta sp.n.

Scrupocellaria ornithorhyncus (Thomson) Synnotum aegyptiacum (Audouin)
Canda arachnoides 1.amouroux Beania pulchella Livingstone
Caberea helicina sp.n. Caulibugula tuberosa Hastings

C. darwinti Busk

At same station in 100 m.
Amastigia harmert sp.n. Caberea helicina sp.n.
Emma triangula Hastings C. darwimi Busk
Caberea boryt (Audouin) Cornucopina selandica sp.n.
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St. 935. 17.viil. 32. New Zealand, 34° 11’ S, 172° 08’ E. 84 m.

Amastigia harmeri sp.n.
Meripea selandica sp.n.
M. vectifera Harmer
Emma triangula Hastings

Canda arachnoides Lamouroux
Caberea angusta sp.n.
Bugula cucullata var. cuspidata var.n.

St. 1187. 18. xi. 33. Inaccessible Island, Tristan da Cunha. 117-104 m.

Caberea rostrata Busk

At same station in 135-134 m.
Caberea rostrata Busk

St. 1230. 23. xii. 33. Magellan Strait. 27 m.

Tricellaria aculeata (d’Orbigny)

Aetea anguina (Linnaeus)

Aetea anguina (Linnaeus)

St. 1321. 16.1ii. 34. West end of Magellan Strait. 66 m.

Scrupocellaria ormithorhyncus (Thomson)
Caberea darwinii Busk

St. 1562. 7. iv. 35. Marion Island. go-97 m.

Amastigia kirkpatricki Harmer
Menipea flagellifera Busk

At same station in g7-104 m.
Amastigia kirkpatricki Harmer
Menipea flagellifera Busk
M. kempi sp.n.

St. 1563. 7.1iv. 35. Marion Island. 101-106 m.

Amastigia kirkpatricki Harmer
Menipea flagellifera Busk
Notoplites elongatus (Busk)

At same station in 113-99 m.
Amastigia kirkpatricks Harmer
Menipea flagellifera Busk
M. kempi sp.n.

Beania inermis var. unicornis var.n.
B. magellanica (Busk)

Caberea darwinii Busk
Beania costata (Busk)

Notoplites elongatus (Busk)
Caberea darwinii Busk
Beania magellanica (Busk)

Caberea darwinii Busk
Beania magellanica Busk

Notoplites-elongatus (Busk)
Caberea darwinii Busk
Beania magellanica Busk

St. 1564. 7.1iv. 35. Prince Edward Island. 110-113 M.

Amastigia kirkpatricki Harmer
Menipea flagellifera Busk

Caberea darwinii Busk
Beania magellanica (Busk)

St. 1648. 18.1. 36. Off Ice Barrier, Ross Sea, 78°18' S, 174° 24" W. 550 m.

Beania erecta Waters

St. 1651. 22.1.36. Ross Sea, 77° 04:3" S, 176° 26:1" W. 594 m.

Notoplites tenuis (Kluge)
Beania erecta Waters

Camptoplites tricornis (Waters)

St. 1652. 23.1.36. Ross Sea, 75° 56-2" S, 178° 35-5" W. 567 m.

Notoplites drygalskii (Kluge)

N. tenuis (Kluge)

Farciminellum antarcticum sp.n.
Cornucopina polymorpha (Kluge)
Beania erecta Waters
Himantozoum antarcticum (Calvet)

Camptoplites bicornis var. compacta (Kluge)

D XX11

Camptoplites bicornis var. magna (Kluge)
C. lewaldi (Kluge)

C. tricornis (Waters)

C. angustus (Kluge)

C. retiformis (Kluge)

C. latus (Kluge)

309
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St. 1658. 26. 1. 36. Ross Sea, 76° 09:6" S, 168° 40 E. 520 m.
Notoplites drygalskii (Kluge) Himantozoum antarcticum (Calvet)
Cornucopina polymorpha (Kluge)

St. 1660. 27. 1. 36. Ross Sea, 74° 46-4" S, 178° 234" E. 351 m.
Notoplites drygalskit (Kluge) Camptoplites bicornis var. compacta (Kluge)
N. tenuis (Kluge) . bicornis var. magna (Kluge)
Caberea darwinii Busk . lewaldi (Kluge)
Farciminellum antarcticum sp.n. . tricornis (Waters)
Cornutcopina polymorpha (Kluge) . angustus (Kluge)
Beanta erecta Waters . retiformis (Kluge)
Himantozoum antarcticum (Calvet) . rectilinearis sp.n.
Bugula longissima Busk

QOO0

St. 1686. 4. iii. 36. Queenscliffe Jetty, Port Phillip, Victoria, 38° 16:1" S, 144° 402" E. om.
Secrupocellaria ornithorhyncus Thomson Scruparia ambigua (d’Orbigny)
Aetea anguina (Linnaeus)

St. 1872. 12. xi. 36. Near Clarence and Elephant Islands, 63° 29:6 S, 54° 03:1" W. 247 m.
Notoplites drygalskii (Kluge) Himantozoum antarcticum (Calvet)

St. 1873. 13. xi. 36. Near Clarence and Elephant Islands, 61° 20-8’ S, 54° 04:2" W. 210-180 m.
Himantozoum antarcticum (Calvet)

St. 1goz2. 28. xi. 36. Patagonian Shelf, 49° 48’ S, 67° 39:5" W. 50-80-50 m.
Amastigia benemunita (Busk) Aetea anguina (Linnaeus)
Tricellaria aculeata (d’Orbigny) Scruparia ambigua (d’Orbigny)

St. 190g9. 30. xi. 36. Burdwood Bank, 53° 53-2" S, 60° 29-9" W, 132 m.
Caberea darwinii Busk Beania magellanica Busk

St. 1948. 4.1.37. North of Clarence and Elephant Islands, 60° 494" S, 52° 40' W. 490-610 m.
Notoplites antarcticus (Waters) Camptoplites retiformis (Kluge)
Caberea darwinii Busk Erymophora klugei sp.n.
Camptoplites bicornts var. elatior (Kluge)

St. 1952. 11.1.37. Between Penguin Island and Lion’s Rump, King George Island, South
Shetlands. 367-383 m.
Farciminellum antarcticum sp.n.

St. 1961. 12. ii. 37. Near Elephant and Clarence Islands, South Orkneys, 60° 49'5’ S, 45° 27°5" W.
340 m.
Himantozoum antarcticum (Calvet)

R.S.S. ‘William Scoresby’

St. WS 25. 17. xii. 26. Undine Harbour (North), South Georgia. 18-27 m.
Menipea patagonica Busk Caberea darwinii Busk
Notoplites drygalskii (Kluge)

St. WS 27. 19. xii. 26. Off South Georgia, 53° 55" S, 38° o1’ W. 106-109 m.

Notoplites drygalskii (Kluge) Beania erecta var. livingstonei var.n.
Caberea darwinii Busk Himantozoum antarcticum (Calvet)
Cornucopina pectogemma (Goldstein) Camptoplites tricornis (Waters)

C. polymorpha (Kluge)
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St. WS 33. 21. x11. 26. Off South Georgia, 54° 59’ S, 35° 24" W. 130 m.

Notoplites drygalskii (Kluge)
Caberea darwinii Busk

Cornucopina pectogemma (Goldstein)
C. polymorpha (Kluge)

Himantosoum antarcticum (Calvet)
Camptoplites giganteus (Kluge)

C. tricornis (Waters)

C. retiformis (Kluge)

St. WS 42. 7.1. 27. Off South Georgia, 54° 41° 45" S, 36° 47" W. 198 m.

Amastigia gaussi (Kluge)

Notoplites antarcticus (Waters)
Caberea darwinii Busk
Farcinunellum antarcticum sp.n.
Cornucopina pectogemma (Goldstein)

Himantozoum antarcticum (Calvet)
Camptoplites tricornis (Waters)

C. retiformis (Kluge)

C. latus var. aspera var.n.

St. WS 56. 14.1.27. Larsen Harbour, Drygalski Fjord, South Georgia. 2 m. Kelp roots.

Menipea patagonica Busk

St. WS 72. 5. 1ii. 27. Off Falkland Islands, 51° 07’ S, 57° 34’ W. 95 m.

Mempea patagonica Busk

Tricellaria aculeata (d’Orbigny)

St. WS 73. 6.1ii. 27. Off Falkland Islands, 51° 01’ S, 58° 54’ W. 121-130 m.

Notoplites elongatus var. calveti var.n.

St. WS 76. 11.1iii. 27. Off Patagonian Shelf, 51° S, 62° 02" 30" W. 207-205 m.

Amastigia benemunita (Busk)

St. WS 79. 13.1ii. 27. Patagonian Shelf, 51° 01’ 30” S, 64° 59" 30" W. 132-131 m.

Amastigia benemunita (Busk)
Menipea flagellifera Busk

Notoplites elongatus var. calveti var.n.
Tricellaria aculeata (d’Orbigny)

St. WS 80. 14. iii. 27. Patagonian Shelf, 50° 57" S, 63° 37" 30" W. 152-156 m.

Amastigia benemunita (Busk)

St. WS 81. 19.iii. 27. 8 miles N 11° W of North Island, West Falkland Island. 81-82 m.

Menipea flagellifera Busk

Beania magellanica (Busk)

St. WS 82. 2r1.1ii. 27. Burdwood Bank, 54° 06’ S, 57° 46° W. 140-144 m.

Amastigia benemunita (Busk)
Menipea flagellifera Busk

Caberea darwinii Busk

St. WS 83. 24.iii. 27. 14 miles S 64° W of George Island, East Falkland Island. 137-129 m.

Notoplites elongatus var. calveti var.n.

St. WS 84. 24.1ii. 27. 7% miles S g° W of Sea Lion Island, East Falkland Island. 75-74 m.

Amastigia nuda Busk

A. benemunita (Busk)

A. vibraculifera sp.n.

Menipea patagonica Busk

M. flagellifera Busk

Notoplites elongatus var. calveti var.n,

Tricellaria aculeata (d’Orbigny)
Caberea darwinii Busk

Beania inermis var. unicornis var.n.
B. fragilis (Ridley)

B. magellanica (Busk)

Aetea anguina (Linnaeus)

St. WS 85. 25.iii. 27. 8 miles S 66° E of Lively Island, East Falkland Island. 79 m.

Amastigia nuda Busk

A. benemunita (Busk)

A. vibraculifera sp.n.

Menipea flagellifera Busk

Notoplites elongatus var. calveti var.n.
Tricellaria aculeata (d’Orbigny)
Caberea darwinii Busk

Beania costata var. maxilla (Jullien)
B. inermis (Busk)

B. inermis var. unicornis var.n.

B. fragilis (Ridley)

B. magellanica (Busk)
Himantozoumn obtusum sp.n.
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St. WS 86. 3.iv.27. Burdwood Bank, 53° 53’ 30" S, 60° 34’ 30" W. 151-147 m.
Caberea darwinii Busk

St. WS 8. 3.iv.27. Burdwood Bank, 54° 07" 30" S, 58° 16" W. g¢6-127 m.

Amastigia nuda Busk Menipea flagellifera Busk
A. benemunita (Busk) Tricellaria aculeata (d’Orbigny)
Menipea patagonica Busk Caberea darwimi Busk

St. WS 88. 6. iv. 27. Patagonian Shelf, 54° S, 64° 57" 30" W. 118 m.
Amastigia benemunita (Busk) Caberea darwinii Busk
Menipea flagellifera Busk Beania inermis (Busk)
Notoplites elongatus var. calveti var.n. B. magellanica (Busk)

Tricellaria aculeata (d’Orbigny)

St. WS g3. 9.iv. 27. 7 miles S 80° W of Beaver Island, West Falkland Island. 133-130 m.
Beania magellanica (Busk) Camptoplites atlanticus sp.n.
Himantozoum obtusum sp.n.

St. WS g5. 17.1v. 277. Patagonian Shelf, 48° 58" 15" S, 64° 45" W. 109-108 m.
Tricellaria aculeata (d’Orbigny) Scruparia ambigua (d’Orbigny)
Caberea darwinii Busk

St. WS 128. 10. vi. 27. West side of Gough Island, inshore, 40° 19" S, 10° 04" W. 120-90 m.
Amastigia benemunita (Busk)

St. WS 177. 7. iii. 28. Off South Georgia, 54° 58’ S, 35° W. g7-om.
Himantozoum antarcticum (Calvet)

St. WS 220. 3.vi. 28. Patagonian Shelf, 47° 56" S, 62° 38’ W. 108-104 m.
Menipea flagellifera Busk Tricellaria aculeata (d’Orbigny)

St. WS 221. 4. vi. 28. Patagonian Shelf, 48° 23’ S, 65° 10' W. 76—91 m.
Beania magellanica (Busk)

St. WS 222. 8. vi. 28. Patagomian Shelf, 48° 23’ S, 65° W. 100-106 m.
Tricellaria aculeata (d’Orbigny)

St. WS 225. 9. vi. 28. Patagonian Shelf, 50° 20" S, 62° 30° W. 162-161 m.
Menipea flagellifera Busk Beania magellanica (Busk)
Notoplites elongatus var. calveti var.n. Himantozoum obtusum sp.n.
Caberea darwinii Busk

St. WS 228. 30. vi. 28. Off Patagonian Shelf, 50° 50" S, 56° 58’ W. 229-236 m.
Menipea flagellifera Busk Himantozoum obtusum sp.n.
? Cornucopina ovalis var. versa var.n.

St. WS 229. 1. vii. 28. Off Patagonian Shelf, 50° 35" S, 57° 20’ W. 210-271 m.
? Cornucopina ovalis var. versa var.n. Himantozoum obtusum sp.n.
Beania magellanica (Busk)

St. WS 231. 4. vii. 28. Off Falkland Islands, 50° 10" S, §8° 42" W. 167-159 m.

Amastigia benemunita (Busk) Beania magellanica (Busk)
Menipea flagellifera Busk Himantozoum obtusun sp.n.
Caberea darwinii Busk Camptoplites atlanticus sp.n.

St. WS 237. 7. vii. 28, Off Patagonian Shelf, 46° S, 60° 05’ W. 150-256 m.
Amastigia benemunita (Busk) Notoplites elongatus var. calveti var.n.
Menipea flagellifera Busk Beania magellanica (Busk)

St. WS 239. 15. vii. 28. Patagonian Shelf, 51° 10" S, 62° 10’ W. 196-193 m.
Menipea flagellifera Busk
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St. WS 243. 17. vii. 28. Patagonian Shelf, 51° 06’ S, 64° 30' W. 144-141 m.
Aimastigia benemunita (Busk) Caberea darwinii Busk
Menipea flagellifera Busk Beania magellanica (Busk)
Notoplites elongatus var. calvetr var.n.

St. WS 244. 18. vii. 28. Off Patagonian Shelf, 52° S, 62° 40' W. 253-247 m.

Aumastigia benemunita (Busk) Notoplites elongatus var. calveti var.n.
Menipea flagellifera Busk Tricellaria aculeata (d’Orbigny)

St. WS 245. 18. vii. 28. Off Patagonian Shelf, 52° 36’ S, 63° 40' W. 340-290o m.
Amastigra gaussi (Kluge) Notoplites elongatus var. calveti var.n.
A. benemunita (Busk) Tricellaria aculeata (d’Orbigny)

Memipea flagellifera Busk
St. WS 246. 19. vii. 28. Off Patagoman Shelf, 52° 25" S, 61° W. 267—208 m.

Amastigia benemunita Busk ? Cornucopina ovalis var. versa var.n.
Menipea flagellifera Busk Himantozoum obtusum sp.n.

St. WS 247. 19. vii. 28. Off Falkland Islands, 52° 40" S, 60° 05" W. 172 m.
Notoplites elongatus var. calveti var.n. Caberea darwinii Busk

St. WS 249. 20. vii. 28. Off Falkland Islands, 52° 10’ S, 57° 30° W. 166 m.
Himantozoum obtusum sp.n.

St. WS 755. 21.ix. 31. Off Falkland Islands, 51° 39" S, 57° 39" W. 77 m.
Amastigia benemunita (Busk) Beania magellanica (Busk)
Caberea darwinii Busk

St. WS 765. 17. x. 31. Patagonian Shelf, 45° 07’ S, 60° 28" 15" W, 113-118 m.
Amastigia benemunita (Busk)

St. WS 773. 31. x. 31. Off Patagonian Shelf, 47° 28’ S, 60° 51" W. 291-296 m.
Camptoplites atlanticus sp.n.

St. WS 776. 3.xi. 31. Patagonian Shelf, 46° 18’ 15" S, 65° 02" 15" W. 107-99 m.

Amastigia benemunita (Busk) Beania inermis var. unicornis var.n.
Bicellariella sp.

St. WS 781. 6. xi. 31. Off Falkland Islands, 50° 30’ S, 58° 50' W. 148 m.
Amastigia benemunita (Busk) Notoplites elongatus var. calveti var.n.

St. WS 483. 5. xii. 31. Off Falkland Islands, 50° 08’ S, 59° 50’ W. 155 m. Haul I.
Himantozoum obtusum sp.n.

St. WS 784. 5. xii. 31. Patagonian Shelf, 49° 47" 45" S, 61° 05’ W. 170-164 m.
Beanta magellanica (Busk)

St. WS 794. 17. xii. 31. Patagonian Shelf, 46° 12" 37" S, 60° 59" 15" W. 123-126 m.
Notoplites elongatus var. calveti var.n.

St. WS 824. 19.1.32. Off Falkland Islands, 50° 29" 15" S, 58° 27" 15" W. 146-137 m.

Menipea flagellifera Busk Camptoplites atlanticus sp.n.
Notoplites elongatus var. calveti var.n.

St. WS 825. 28/29. 1. 32. Off Falkland Islands, 50° 50’ S, 57° 15" 15" W. 135-144 m.
Notoplites elongatus var. calveti var.n. Beania magellanica (Busk)

St. WS 836. 3. ii. 32. Patagonian Shelf, §3° 05’ 30" S, 67° 38’ W. 64 m.
Amastigia benemunita (Busk)

St. WS 838. s.1ii. 32. Patagonian Shelf, 53° 11" 45" S, 65° W. 148-159 m.
Amastigia benemunita (Busk) Tricellaria aculeata (d’Orbigny)
Menipea flagellifera Busk Beania magellanica (Busk)
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St. WS 840. 6. ii. 32. Off Patagonian Shelf, 53° 52’ S, 61° 49" 15" W. 368-463 m.
Amastigia crassimarginata (Busk) Cornucopina ovalis var. versa var.n.
Caberea darwinii var. guntheri var.n. Camptoplites asymmetricus sp.n.

St. WS 847. ¢.ii.32. Patagonian Shelf, 50°15"45"S, 67°57° W (haul A), 50°18"45"5,
67° 44’ W (haul B). 51-56 m.

Tricellaria aculeata (d’Orbigny) Aetea anguina (Linnaeus)
Caberea darwinii Busk Scruparia ambigua (d’Orbigny)
St. WS 871. 1.iv. 32. Off Patagonian Shelf, 53° 16’ S, 64° 12" W. 336-341 m.
Amastigia benemunita (Busk) Cornucopina ovalis var. versa var.n.
Menipea flagellifera Busk Himantozoum obtusum sp.n.
Tricellaria aculeata (d’Orbigny) Camptoplites bicornis var. quadriavicularis var.n.

Caberea darwinii var. guntheri var.n.

Marine Biological Station

St. MS 14. 17.1ii. 25. South Georgia, from 1'5 miles SE by S to 1-5 miles S {° W of Sappho
Point, East Cumberland Bay. 19o-110 m.
Caberea darwinii Busk

St. MS 64. 24. ii. 26. South Georgia, 1-8 miles SE by S of King Edward Point Light, East Cum-
berland Bay. 15-7 m.
Caberea darwinii Busk

St. MS 65. 28.ii. 26. South Georgia, East Cumberland Bay, 1-6 miles SE of Hobart Rock to
1 cable N of Dartmouth Point. 39 m.
Menipea patagonica Busk

St. MS 68. 2. iii. 26. South Georgia, East Cumberland Bay, 1-7 miles S 1°E to 8} cables SE by
E of Sappho Point. 220-247 m.
Camptoplites tricornis (Waters)

St. MS 71. g.iii. 26. South Georgia, East Cumberland Bay, 9} cables E by S to 1-2 miles E by
S of Sappho Point. 110-60 m.
Amastigia gaussi (Kluge) Camptoplites retiformis (Kluge)

St. MS 82. 6. ix. 26. Saldanha Bay, South Africa, off Salamander Point. 7-14 m.
Bugula calathus Norman
Unnumbered ‘ Discovery’ Stations

Deception Island, South Shetlands. 1924. 46-55 m. dredged.
Camptoplites bicornis var. magna (Kluge) Camptoplites angustus (Kluge)

South Africa, outside Saldanha Bay, sea beach. 1926.
Menipea crispa (Pallas) Menipea triseriata Busk

BRITISH ANTARCTIC (TERRA NOVA’) EXPEDITION, 1910

See Harmer, S. F. & Lillie, D. G. (1914). List of Collecting Stations. British Antarctic
(Terra Nova) Exped. 1910. Zoology, 11.

St. TN 36. 26 July 1g10. South Trinidad Island. Between tide-marks.
Scrupocellaria ornithorhyncus ‘Thomson Caberea glabra MacGillivray

St. TN go. 25 July 1g11. New Zealand, from Summit, Great King, Three Kings Islands,
S 14° W, 8 miles. 183 m.
Cornucopina moluccensis (Busk) Cornucopina zelandica sp.n.
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St. TN g1. 26 July 1911. New Zealand, from Summit, Great King, Three Kings Islands,

S 10° W, 25 miles. 549 m.
Caberea helicina sp.n. .

Cornucopina moluccensis (Busk)

St. TN 134. 31 August 1911. New Zealand, Spirits Bay, near North Cape. 20-37 m.

Caberea rostrata Busk
Beania discodermiae (Ortmann)
B. intermedia (Hincks)

Bugula expansa Hastings

Scruparia ambigua (d’Orbigny)

St. TN 144. 13 September 1911. New Zealand, from Cape Maria van Diemen, W by S, 7 miles

(true bearing). 64—73 m.
Tricellaria mounotrypa (Busk)
Emana triangula Hastings
Caberea zelandica Gray

C. glabra MacGillivray

Caberea sp. indet.

Cornucopina zelandica sp.n.

Bugula cucullata var. cuspidata var.n.
Dimetopia cornuta Busk

St. TN 194. 22 February 19r1. Off Oates Land, 69° 43’ S, 163° 24" E. 329-366 m.

Amastigia gaussi (Kluge)

A. cabereoides (Kluge)

A. antarctica (Kluge)

A. solida (Kluge)

Notoplites autarcticus (Waters)
N. watersi (Kluge)

N. drygalskii (Kluge)

N. vanhdffeni (Kluge)

N. tenuis (Kluge)

N. tenuis var. uniserialis var.n.
Caberea darwinii Busk
Farciminellum antarcticum sp.n.
Cornucopina pectogemma (Goldstein)

Cornucopina polymorpha (Kluge)
C. lata (Kluge)

Beania erecta var. livingstonei var.n.
B. scotti sp.n.

Klugella echinata (Kluge)
Himantozoum antarcticum (Calvet)
Camptoplites tricormis (Waters)

C. angustus (Kluge)

C. retifornus (Kluge)

C. areolatus (Kluge)

Erymophora klugei sp.n.

Brettia triplex sp.n.

St. TN 220. 3 January 1912. Off Cape Adare, mouth of Robertson’s Bay. 82-9z m.

Notoplites drygalskii (Kluge)
Cornucopina pectogemma (Goldstein)

Cornucopina polymorpha (Kluge)
Beania erecta var. livingstoner var.n.

St. TN 294. 15 January 1913. Ross Sea, 74° 25’ S, 179° 3" E. 289 m.

Bugula longissima Busk

St. TN 314. 23 January 1911. 5 miles N of Inaccessible Island, McMurdo Sound. 406-441 m.

Amastigia autarctica (Kluge)
Notoplites drygalskii (Kluge)
Cornucopina polymorpha (Kluge)

Camptoplites bicornis var. compacta (Kluge)

Camptoplites bicornis var. magna (Kluge)
C. tricornis (Waters)
C. angustus (Kluge)
C. rectilinearis sp.n.

St. TN 316. 9 February 1911. Off Glacier Tongue, about 8 miles N of Hut Point, McMurdo

Sound. 348-457 m.

Amastigia antarctica (Kluge)
Notoplites drygalskii (Kluge)
Caberea darwinii Busk

Cornucopina pectogemma (Goldstein)
Beania erecta var. livingstoner var.n.

Klugella echinata (Kluge)
Himantozoum antarcticum (Calvet)
Camptoplites tricornis (Waters)

C. latus (Kluge)

St. TN 321. 13-17 August 1911. In contraction-crack between Inaccessible Island and Barne

Glacier. 180-250 m.
Caberea darwinii Busk
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St. TN 331. 14 January 1912. Off Cape Bird Peninsula, entrance to McMurdo Sound. 457 m.
Notoplites drygalskii (Kluge) Himantozoum antarcticum (Calvet)
Beania erecta var. livingstonei var.n.

St. TN 338. 23 January 1912. Ross Sea, 77° 13" S, 164° 18" E. 379 m.
Farciminellum antarcticum sp.n.

St. TN 339. 24 January 1912. Ross Sea, 77°5'S, 164° 17" E. 256 m.

Amastigia antarctica (Kluge) Camptoplites bicornis var. compacta (Kluge)
Notoplites drygalskii (Kluge) C. bicornis var. magna (Kluge)
N. vanhdffeni (Kluge) C. tricornis (Waters)
N. tenuis (Kluge) C. angustus (Kluge)
Caberea darwinii Busk C. retiformis (Kluge)
Beanta erecta Waters C. latus (Kluge)
Himantozoum antarcticum (Calvet) C. rectilinearis sp.n.
St. TN 340. 25 January 1912. Ross Sea, 76° 56" S, 164° 12" E. 293 m.
Notoplites drygalskii (Kluge) Camptoplites bicornis var. compacta (Kluge)
N. tenuis (Kluge) C. giganteus (Kluge)
Caberea darwinii Busk C. tricornis (Waters)
Farciminellumn antarcticion sp.n. C. angustus (Kluge)

Himantozoum antarcticum (Calvet)

St. TN 348. 13 February 1912. Off Barne Glacier, McMurdo Sound. 366 m.
Notoplites vanhiffeni (Kluge) Camptoplites retiformis (Kluge)

St. TN 355. 20 January 1913. Antarctic, 77° 46" S, 166° 8" E. 549 m.
? Notoplites drygalskii (Kluge) Camptoplites retiformis (Kluge)
Camptoplites tricornis (Waters)

St. TN [unnumbered]. 23 August [year ?]. Doubtless Bay, Mongonui, New Zealand. 12 fm.
Emma triangula Hastings

NATIONAL ANTARCTIC EXPEDITION, 1901-1904

S.S. ‘Discovery’

For maps see: Reports National Antarctic Expedition, 1901—4, Natural History, 1, 1907. British
Museum (Natural History).

The Polyzoa of the National Antarctic Expedition have passed through the hands of several
workers, and it is therefore not surprising that some of the labels are incomplete or show discrepancies.
As there is no station list from which these labels can be checked and amplified, I have consulted
some manuscript notes made by Mr T. V. Hodgson, naturalist to the expedition, and compiled the
chronological statement given below, which only includes stations that yielded Polyzoa.

A. Outward voyage.

9.1.02. Cape Adare, 18 fm.
No Cellularine Polyzoa obtained.

13. 1. 02. Off Coulman Island, 100 fm.
No Cellularine Polyzoa obtained.

15. 1. 02. Cape Wadsworth, Coulman Island, 8-15 fm.
No Cellularine Polyzoa obtained.

27.1.02. Off Barrier, 300 fm. (The map of the voyage shows that on this date the ship was off
the Great Ice Barrier in 174° W.)
Notoplites drygalskii (Kluge)
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29. i. 02. East end of Barrier, 100 fm. (The map of the voyage shows that this was in 1623° W.)
Notoplites drygalskii (Kluge) Camptoplites lewaldi (Kluge)
N. tenuis (Kluge) C. angustus (Kluge), young colony only.
Beania erecta Waters

B. Winter Quarters, McMurdo Sound.
(a) 8.1i. 0o2—21. iii. 02. Collections made within 20 fm. line with small dredge from whaler before
ship became frozen in.
Notoplites drygalskii (Kluge) Camptoplites lewaldi (Kluge)
N. tenuis (Kluge) C. tricornis (Waters)
Caberea darwinii Busk

(b) Collections made through holes in the ice (either seal-holes enlarged by digging, or holes
specially dug). The following yielded Polyzoa during the periods specified:

7. viii. 02. 178 fm. (No locality given, the depth corresponds to No. 5 hole in Hodgson’s MS.)
No Cellularine Polyzoa obtained.

13. ix. 02-8. xi. 02. Cape Armitage. 100 fm.
Notoplites vanhdffeni (Kluge)

13. iX. 02-19. xi. 02. Hut Point. 12—20 fm.1
No Cellularine Polyzoa obtained.

13. X. 02—-27. xii. 02. No. 4 hole. 500 yards SSE of Hut Point. 41 fm.
No Cellularine Polyzoa obtained.

14.1.03-8. iv. 03. No. 6 hole. 3000 yards SSE of Hut Point. 124 or 130 fm.
Notoplites drygalskii (Kluge) Caberea darwinti Busk
N. vanhdffeni (Kluge) Camptoplites bicornis var. magna (Kluge)
N. tenuis var. uniserialis var.n.

22. iv. 03-2. vi. 03. No. 10 hole. 3500 yards SSE of Hut Point. 130 fm.

Amastigia antarctica (Kluge) Notoplites klugei (Hasenbank)

Notoplites waterst (Kluge) Caberea darwinit Busk

N. drygalskii (Kluge) Camptoplites bicornis var. magna (Kluge)
N. tenuis var. uniserialis var.n. C. angustus (Kluge)

29.iv. 03. No. 11 hole. 300 yards SSE of Hut Point. 28 fm.
Notoplites tenuis (Kluge)

20. viii. 03-30. ix. 03. No. 12 hole. 25-30 fm.
Notoplites tenuis (Kluge) Caberea darwimi Busk

2.i.04. Hole (unnumbered). 180 fm.
No Cellularine Polyzoa obtained.

3.i.04. Tent Island. 5-20 fm.
No Cellularine Polyzoa obtained.

C. Homeward voyage.
4.1ii. 04. 67° 21’ 46" S, 155° 21" 10" E. 256 and 354 fm.
(Depths taken from published map of voyage. Polyzoa labels give 250 and 254 fm. respectively.)
No Cellularine Polyzoa obtained.
19. iii. 04. Port Rosa, Auckland Island.
Tricellaria aculeata Busk
26. iii. o4. Laurie Harbour.
No Cellularine Polyzoa obtained.

1 Depth taken from letter from Hodgson to Kirkpatrick, 19. vii. 1905.
D XX 3
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SHACKLETON-ROWETT (‘QUEST’) EXPEDITION
South Georgia, May 1922.

Amastigia gaussi (Kluge) Himantozoum antarcticum (Calvet)
Notoplites antarcticus (Waters) Camptoplites giganteus (Kluge)
Caberea darwinii Busk ? C. latus var. aspera var.n.

Beania erecta var. livingstonei var.n,

LIST OF SPECIES DISCUSSED

SCRUPOCELLARIIDAE Caberea Lamouroux, 1816
Amastigia Busk, 1852 page 320 1. C. bory: (Audouin)
1. A. nuda Busk 321 2. C. helicina sp.n.
2. A. harmeri sp.n. 322 3. C. zelandica (Gray)
3. A. gaussi (Kluge) 322 4. C. darwinii Busk
4. A. benemunita (Busk) 325 5. C. darwinii var. occlusa var.n.
5. A. kirkpatricki Harmer 327 6. C. darwinii var. guntheri var.n.
6. A. cabereoides (Kluge) 327 7. C. angusta sp.n.
7. A. vibraculifera sp.n. 327 8. C. rostrata Busk
8. A. antarctica (Kluge) 329 9. Caberea sp.
9. A. paterifornus (Busk) 330
10. A. solida (Kluge) 330 EPISTOMIIDAE
11. A. crassimarginata (Busk) 331 Synnotum Pieper, 1881
12. A. abyssicola (Kluge) 331 1. S. aegyptiacum (Audouin)
Menipea Lamouroux, 1812 331
L. % . crispa (1?3113}‘35) . 332 FARCIMINARIIDAE
2. M. patagonica Bus 333 o
o Ve
4. M. kempi sp.n. 336 2. F. hexagonum (Busk)
5. M. triseriata Busk 337 3' L (Kluge)
6. M. quadrata (Busk) 337 ','
. M. zelandica sp.n. 337 Levinsenella Harmer, 1926
8. M. vectifera Harmer 339 1. L. magna (Busk)
Notoplites Harmer, 1923 339 Kenella Levinsen, 1909
1. N. antarcticus (Waters) 341 1. K. biseriata (Busk)
2. N. watersi (Kluge) 342
3. N. drygalskii (Kluge) 342 BICELLARIELLIDAE
4. N. vanhiffeni (Kluge) 346 Bicellariella Levinsen, 1909
5. N. elongatus (Busk) 346 1. Bicellariella sp.
6. N. elongatus var. calvet: var.n. 34 ! ]
7. N. tenuis (Kluge) 350 Cornucopina Levinsen, 1909
8. N. tenuis var. uniserialis var.n. 351 I. g P“tf’ge}i’lma (Goldstein)
. N. kluger (Hasenbank 352 2. C. comca Harmer
Ig. N. crafsisc(utus sp.n. ) 353 3. C. infundibulata (Busk)
11. N. perditus (Kluge) 355 4. C. polymorpha (Kluge)
Tricellaria Fleming, 1828 356 5. C. lata (Kluge)
1. T. monotrypa (Busk) 356 6. C. ovalis sp.n.
2. T. aculeata (d’Orbigny) 356 7. C. ovalis var. versa var.n.
Ay 8. C. zelandica sp.n.
3. 47 P 359 C. moluccensis (Busk)
Kriie Sy, G e Ig‘ C. angulata (Kluge)
1. E. triangula Hastings 360 1 C rogmdata (Kh%ge)
Scrupocellaria Van Beneden, 1845 360 -
1. S. ornithorhyncus Thomson 360 Beania Johnston, 1840
2. S. frondis Kirkpatrick 361 1. B. costata (Busk)
Canda Lamouroux, 1816 364 2. B. costata var. maxilla (Jullien)
1. C. arachnoides Lamouroux 364 3. B. discodermiae (Ortmann)
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4. Beania inermis (Busk) page 411 3. Camptoplites bicornis var. magna
5. B. inermis var. unicornis var.n. 412 (Kluge) page 445
6. B. fragilis (Ridley) 413 4. C. bicornss var. elatior (Kluge) 447
7. B. pulchella Livingstone 414 5. C. bicornis var. quadriavicularis var.n. 447
8. B. magellanica (Busk) 414 6. C. lewaldi (Kluge) 449
9. B. challengeri sp.n. 415 7. C. giganteus (Kluge) 451
10. B. erecta Waters 416 8. C. tricornis (Waters) 451
11. B. erecta var. livingstoner var.n. 417 9. C. abyssicolus (Kluge) 452
12. B. scotti sp.n. 418 10. C. angustus (Kluge) 452
13. B. intermedia (Hincks) 419 11. C. retiformis (Kluge) 453
Alugglla gen.n. 420 12. C. retiformis var. tenuispina var.n. 45 5
. K. echinata (Kluge) 421 13. C. latus (Kluge) 458
2. K. buski nom.n. for Flustra 14. C. latus var. striata var.n. 458
crassa Busk 422 15. C. latus var. aspera var.n. 458
Himantozoum Harmer, 1923 422 16. C. atlanticus sp.n. 460
1. H. antarcticum (Calvet) 422 17. C. rectilinearis sp.n. 462
2. H. obtusum sp.n. 424 18. C. reticulatus (Busk) 462
3. H. sinuosum (Busk) 425 19. C. lunatus Harmer 464
4. H. sinuosum var. variabilis (Kluge) 426 20. C. areolatus (Kluge) 465
21. C. asymmetricus sp.n. 466
Bugula Oken 1815 426 E 7 6
1. B. calathus Norman 426 4 mcg e glen ?\I hol 429
2. B. cucullata var. cuspidata var.n. 427 . E i;aa BlEe) 470
3. B. dentata (Lamouroux) 429 . nget sp-n. 470
4. B. hyadesi Jullien 430 AETEIDAE
5. B. neritina (Linnaeus) 430 Aetea Lamouroux 1812 471
6. B. longissima Busk 431 1. A. anguina (Linnaeus) 471
Caullbugula Verrill 1900 433 2. A. curta Jullien 473
. C. tuberosa Hastings 433 SCRUPARIIDAE
Kz'netoskias Daniellsen, 1868 433 Scrupana Oken 1815 475
1. K. pocilluin Busk 433 S. ambigua (d’Orbigny) 475
Camptoplites Harmer 1923 433 Brettza Dyster 1858 ) 476
1. C. bicornis (Busk) 443 . B. inornata (Goldstein) 476
2. C. bicornis var. compacta (Kluge) 445 2. B. triplex sp.n. 476

SYSTEMATIC DESCRIPTIONS

In the statements of Station Distribution, showing the stations from which each
species was obtained by the Discovery Investigations, the stations have been grouped
according to the areas recognized in Table 3, p. 479. Particulars of the stations with
lists of the species obtained from each are given on p. 305.

The geographical distribution of the species has been stated in general terms. The
term ‘‘ Patagonian Shelf”’ covers the region east of the Patagonian coast down to 200 m.,
and includes the Falkland Islands and the Burdwood Bank (see map, Fig. 60). Stations
below 200 m. in this region are recorded as ““off Patagonian Shelf”’. The channels
around Tierra del Fuego, from the Straits of Magellan to Cape Horn, appear as the
““Magellanic Region”. “Ross Sea” includes McMurdo Sound.

Unless otherwise stated the figures have been drawn by means of a camera lucida
from specimens mounted in canada balsam and seen by transmitted light. In many of
the figures drawn in this way the opesia has been arbitrarily stippled for clarity.

Definitions of the families represented in this report are given by Harmer (1926).
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20 DISCOVERY REPORTS

KEY TO THE GENERA OF SCRUPOCELLARIIDAE DISCUSSED HERE

Definitions of the genera of this family are given by Harmer (1923 and 1926), and

should be consulted as the genera are recognized on the sum of many characters, few
of which are constant throughout the genus, and the following key is therefore un-

satisfactory.
1. Basal heterozooecia vibracula covering greater part of basal surface ... ... Caberea
Basal heterozooecia, when present, avicularia, or vibracula covering only a small part of the
basal surface ... . 2
2. Inner series of zooecia (when colony pluriserial) tend to be excluded from basal surface.

True joints with chitinous tubes?! absent except in A. kirkpatricki (which is biserial)

. . Amastigia

Inner series of pluriserial colonies reach basal surface normally. True joints present except
in some pluriserial Menipea spp. ... 0o B
. Colony biserial. Basal heterozooecia vibracula, usually present .. 4
Colony biserial or pluriserial. Basal heterozooecia avicularia when present ... 5

Branches connected by cross-rootlets which join two vibracula. ]oint crosses opesia of inner

zooecium o0c c 500 Canda
Cross-rootlets rarely present and only attached to a v1braculum at one end Joint crosses
opesia of outer zooecium ... ... Scrupocellaria
. Zooecia grouped in short internodes frequently of only two or three zooecia. No basal
heterozooecia. Bifurcation of types 9—14 (see Harmer, 1923) ... oc 6
Zooecia form longer internodes. Basal heterozooecia avicularia, when present Blfurcatlon
of types 15, 17 or 18 .. . T
Cryptocyst not extensive. Bifurcation of types g—-12 ... ... Tricellaria
Cryptocyst extensive.? Bifurcation of types 13 or 14 ... Emma
Bifurcation of type 15. Scutum present or absent. Basal avicularia usually axillary when
present... oao 000 . Notoplites
Bifurcation of types 17 or 18 Scutum absent Basal av1cu1ar1a absent except in ]\1 'vectzfera
Menipea

Amastigia Busk 1852
Key to the recent species
In this key I have omitted Amastigia abyssicola (Kluge), a deep-water Antarctic

species which I have not seen (see p. 331). Some fossil species are known (see p. 496).

1. Heterozooecia present ... 0 B
Heterozooecia absent ... ...  Amastigia sp.®
2. Basal heterozooecia present L
Basal heterozooecia absent ... A, funiculata*
3. Mandible of basal heterozooecium more or less setiform ... e 4
Mandible of basal heterozooecium not setiform 00 P

1 See Harmer (1923, p. 32).

2 Except in E. ¢yathus, see p. 358.

3 Described under A. kirkpatricki, p. 327.

4 For the species of Amastigia not discussed in this report see Harmer (1923).
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4. Seta truly vibracular (i.e. asymmetrical at base with movement in more than two direc-

tions) .. eee  §
Seta an elongate av1cularlan mandlble (1 e. symmetrlcal at base Wlth opemng and shuttlng
movement only) ... .. 9

5. Gigantic frontal avicularia present, branches (in part at least) with more than two series of
zooecia 6
Gigantic avicularia absent branches blserlal evcept for medlan zooecium at blfurcanon
. I11. A. crassimarginata

6. Gigantic avicularia on marginal zooecia only, numerous ... ... A.rudis?!
Gigantic avicularia chiefly on inner zooecia, few coa

7. True joints regularly present at bifurcation, crossing opesia of outer zooecium, scutum
absent . 5. A. kirkpatricki
Joints, when present, of secondary “fracture type, scutum present .. 8

8. Branches 3- to 6-serial (except at base of colony), zooecia relatively short, scutum pear-
shaped, spines on marglnal zooecia 411 ... . - 7. A. vibraculifera

Branches 2- to 4-serial, zooecia relatively long, scutum with more marked distal and
proximal lobes, spines on marginal zooecia 2 (rarely 3):1 6. A. cabereoides
9. Scutum absent, frontal avicularia rather conspicuous... ... IO
Scutum present, frontal avicularia not conspicuous ... vee 11
10. Frontal avicularia all unpaired ... 9. A. pateriformis
Frontal avicularia paired on inner zooecia ... ... 8. A. antarctica
r1. Scutum with indented margin, branches 2—4 serial, cryptocyst wide 10. A. solida

Scutum with smooth margin and prominent truncate distal lobe, branches with 3-7, or
more, series of zooecia, cryptocyst moderate ... 4. A.benemunita

12. Spines small and inconspicuous, except a few extremely large ones constricted at base,
zooecia and ovicells long ... : 3. A. gaussi

Spines usually fairly stout and conspicuous but none glgantlc zooecia and ovicells not
particularly long ... boo TG

13. Blade of scutum round, inner zooecia taking very small part in formation of basal wall and
completely excluded in some branches, frontal surface correspondingly convex
2. A. harmeri
Scutum with long proximal lobe, inner rows contributing more to basal surface and never
completely excluded, frontal surface flatter than in A. harmeri 1. A.nuda

1. Amastigia nuda Busk. Figs. 1B, 2D, E.
Amastigia nuda Busk, 1852b, p. 40, pl. xxxvi, figs. 4, 5; Calvet, 1904, p. 7; part Harmer,
1923, p. 330, pl. xvii, fig. 24.
Menipea benemunita Busk (part), 1884, p. 19 (specimens from Chall. St. 149, Kerguelen).
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. WS 84, WS 85, WS 87.
GEOGRAPHICAL DISTRIBUTION. Magellanic Region (Busk; Calvet); Patagonian Shelf (Discovery);
Kerguelen (Harmer).

Reasons are given (p. 322) for regarding the nearly related Australian form as a species
(Amastigia harmeri) distinct from A. nuda.

One Challenger Kerguelen colony (87.12.9.68) is a typical specimen of 4. nuda, and
additional typical material from the same station has recently been recognized
(35.3.12.1). Another Challenger colony from Kerguelen (87.12.9.75) approaches

1 For the species of Amastigia not discussed in this report see Harmer (1923).
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A. gaussi (Kluge) (see below) in the length of the zooecia, but agrees with 4. nuda in the
size and number of its spines and the absence of giant spines. In this specimen one of
the distal spines commonly curves over the aperture, following the outline of the distal
border of the scutum. Hasenbank’s supposed specimen of 4. nuda (1932, p. 362) from
Bouvet Island clearly belonged to A. gaussi. Calvet unfortunately gave no description,
but his specimen came from the region of the type-locality of 4. nuda and presumably
belonged to that species.

A median, longitudinal, basal heterozooecium is sometimes present before a bifurca-
tion both in the type and in the present material. It is similar in shape to the lateral
basal heterozooecia (Figs. 2 D, E; see p. 325).

2. Amastigia harmeri sp.n.
Amastigia nuda MacGillivray, 18875, p. 200 [not A. nuda Busk, 1852]; part Harmer, 1923,
p- 330, pl. xvii, figs. 21, 25, pl. xix, figs. 50, 51; Livingstone, 1929, p. 54.
STATION DISTRIBUTION. New Zealand: Sts. 934, 935.
‘GEOGRAPHICAL DISTRIBUTION. Victoria (MacGillivray; Harmer); New Zealand (Livingstone;
Discovery).
HovrotypE. Port Phillip Heads. Bracebridge Wilson Collection, 97.5.1.246. Figured by Harmer.

With the exception of Fig. 24, Harmer’s drawings of Amastigia nuda all represent the
Victorian form, which, now that a little more material of the true South American
A. nuda is available, is found to show certain constant differences and is here regarded
as a distinct species, A. harmeri. Harmer’s figs. 49 and 50 show the characteristic
scutum which is rounded, with the proximal lobe not much larger than the distal. The
lumen is narrow and runs across the scutum in a line with the stalk, widening more or
less at the edge.

In the type and other South American specimens of 4. nuda the proximal lobe of the
scutum is longer and the lumen extends into it (Fig. 1 B). The cryptocyst of A. harmeri
is wider than that of 4. nuda and is more granular. Another difference which appears
to be constant is the greater size, and particularly width, of the uncalcified frontal area
in the ectooecium in A. harmeri. The difference in the basal surface of the branch is
less sharply defined, but on the whole the inner rows contribute less to its formation
in A. harmeri, and there are nearly always some branches in which the basal surface is
formed entirely by the marginal zooecia. The greater part played by the marginal
zooecia in forming the basal surface results in their outer edges being turned more
basally so that the marginal avicularia, when present, are also directed more or less
basally instead of laterally. The differences are slight, but, as far as the evidence goes,
definite.

It may reasonably be assumed that Livingstone’s specimens from New Zealand
belonged to A. harmeri.

3. Amastigia gaussi (Kluge). Figs. 1 A, C.
Scrupocellaria gaussi Kluge, 1914, p. 609, pl. xxvii, figs. 9, 10 [not figs. 3 and 4].
Amastigia gaussi Harmer, 1923, p. 338.
Amastigia nuda Hasenbank, 1932, p. 362.
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STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, St. WS 245. Antarctic: Weddell
Quadrant, Sts. 27, 39, 42, 140, 149, 153, 159, 167, 180, 190, 599, WS 42, MS 71.

GEOGRAPHICAL DISTRIBUTION. Off Patagonian Shelf, below 300 m. (Discovery); South Georgia
(Shackleton-Rowett Expedition; Discovery); Bouvet Island (Hasenbank); South Orkney Islands;
Palmer Archipelago; Adelaide Island (Discovery); Wilhelm II Land (Kluge); Oates Land (Terra
Nova).

Comparison of Kluge’s description and figures shows that figs. 3 and 4, on pl. xxvii,
represent Amastigia cabereoides and figs. 9 and 10 A. gaussi, not the reverse as indicated.
Harmer (1923, pp- 335, 338) apparently overlooked this, consequently describing the

Fig. 1. A. Amastigia gaussi (Kluge). 23.12.1.28. South Georgia. To show giant spine and small size of
other spines. B. 4. nuda Busk. St. WS 84, Falkland Islands. One zooecium from a colony found
attached to the limb of a Pycnogon (Pallenopsis glabra). C. A. gaussi (Kluge). St. 140, South Georgia.
A fertile zooecium from one of the inner rows in slightly oblique view. One of the avicularia distal to
the ovicell is broken.

scutum and basal heterozooecium of 4. gaussi under A. cabereoides, and mentioning
A. gaussi, instead of A. cabereoides, as being related to A. kirkpatricki.

A. gaussi is closely related to 4. nuda (cf. Fig. 1 A, C with B) from which it is dis-
tinguished by its long zooecia, with long gymnocyst, long opesia, and correspondingly
long proximal lobe to the scutum, and by its long straight-sided ovicells. Spines are on
the whole less numerous. For example, 2 : 1 as noted by Kluge is common on marginal
zooecia, though 3 : 1 is not infrequent, but 4 : 2 (a common but by no means constant
number in 4. nuda) has not been found. Most of the spines are small and very incon-
spicuous, but in every specimen I have examined (with the exception of a few small
fragments) a few of the inner spines are of gigantic size, much larger than any found in
A. nuda. These gigantic spines have a slender base and widen suddenly. The spines of
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A. nuda do not have this very marked basal constriction. Most of them are moderately
long and stout, so that, in spite of the absence of the gigantic ones, the species usually
looks more spiny than A. gaussi, its appearance being well shown in Busk’s figure.
Even when the gigantic spines of 4. gaussi are broken off the shape of the remaining
basal portion is characteristic. A difference in the size of the basal avicularia of the two
species is noticeable, but, as many instances of variation in size within a species are

Fig. 2. A-C. Amastigia benemunita (Busk). A. From St. WS 85, Falkland Islands. Large lateral basal avi-
cularium with part of proximal limb omitted. B. From St. 399, Gough Island. Smallest kind of lateral
basal avicularium (cf. 4. nuda, fig. D). C. From St. 399. Gough Island. Median basal avicularium at
bifurcation. Mandible broken and foreshortened. D, E. A. nuda Busk. St. WS 84, Falkland Islands.
D. Lateral basal avicularium. E. Median basal avicularium at bifurcation.

Grooves into which mandibles fit are stippled. 7. rootlet.

known, this difference is probably not of systematic value. The distal wall of the fertile
zooecium of A. gaussi commonly bears a few teeth directed towards the ovicell (Fig. 1 C),
but they may be absent, or only represented by a single tooth. Such teeth have not
been seen in 4. nuda. From his description of the scutum, the spines and the ovicell
it is clear that Hasenbank’s material from Bouvet Island identified as 4. nuda, belonged
to A. gaussi.

There is some variation in the size of the frontal avicularia of 4. gaussi. This is
most noticeable in the specimen from St. 167 which has some rather large ones.
A fragment from St. 599 has no scuta.
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The relationship of A. gaussi to A. nuda and A. harmeri seems to be comparable to
the relationship of the Antarctic type of Caberea darwinii to the minima type and
C. glabra (see p. 383). It may seem inconsistent to have given them different taxonomic
status. My reason is that in C. darwimi such characters as the number of spines and
the size and length of zooecia intergrade so that no satisfactory line of demarcation
is to be found. In Amastigia gaussi these relative differences are coupled with a
positive character in the presence or absence of the giant spines with constricted base,
and it can thus be distinguished with precision from 4. nuda.

4. Amastigia benemunita (Busk). Figs. 2 A-C, 3 A, B.
Menipea benemunita Busk, 1884, p. 19, pl. iv, figs. 4, 4a.
Amastigia benemunita Harmer, 1923, pp. 331, 333, 334 (references).

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 388, 399, 1902, WS 76,
WS 79, WS 8o, WS 82, WS 84, WS 85, WS 87, WS 88, WS 128, WS 231, WS 237, WS 243,
WS 244, WS 245, WS 246, WS 755, WS 765, WS 776, WS 781, WS 836, WS 838, WS 871.

GEOGRAPHICAL DISTRIBUTION. Gough Island (Discovery); Magellanic Region (Jullien; Discovery);
Patagonian Shelf (Busk; Hamburg Museum, B. 8og, B. 812; U.S. National Museum; Discovery);
off Patagonian Shelf down to 339 m. (Discovery; Chile (Busk)).

Harmer noted that two apparently distinct types of basal heterozooecia may be found
in Amastigia benemunita, resembling those of A. rudis and A. nuda respectively. The
Discovery material has both kinds, but the variation in form and resemblance to
avicularia of other species only concern the shape of the avicularian chamber, while
the mandible and the beak, or groove, in which it lies are relatively constant, except in
size, and differ in shape from those of both 4. rudis and A. nuda.

The avicularian chamber may be more or less L-shaped, with a smaller transverse
limb, ending in the rootlet-chamber, and a larger longitudinal limb (Figs. 2 A, 3 A) as in
A. rudis; or it may be almost oval (Fig. 2 B) as in 4. nuda; and intermediate states,
such as that figured by Levinsen, are found. The proximal limb when present varies in
shape and, in narrow branches, where heterozooecia of opposite sides meet, may be
considerably distorted (Fig. 3 A). The mandible is apt to be small, or even absent, in
these irregularly shaped avicularia. In A. rudis (Harmer, 1923, p. 332) the seta is long
and slender, and its articulating base has the asymmetrical structure of the true
vibraculum as understood by Waters (1913, p. 481). The groove in which it lies is some-
what twisted and its outer border forms a lobe over the articulation. The mandible of
A. nuda (Fig. 2 D and Harmer, 1923, pl. xvii, fig. 25) is relatively broad with convex
sides, and the calcareous parts into which it fits are completely symmetrical and lie in
a plane parallel to the surface of the branch. In A. benemunita the mandible is setiform
with concave lateral borders (Fig. 2 A, B) and lies in a plane slightly oblique to the
surface of the branch; but the seta, which is shorter than that of A. rudis, is a true
mandible with a symmetrical base. The groove is slightly asymmetrical, but there is no
lobe. Harmer stated that the single basal heterozooecium in the Challenger specimen
(87.12.9.70) of A. benemunita resembled those of A. nuda, but re-examination in the

D XXII 4
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light of what has been learnt from the Discovery specimens, shows that it is distinguished
from those of A. nuda by the features just enumerated.

These three species can thus be distinguished by their basal heterozooecia as
distinctly as by other characters, and they form an interesting graded series in which
A. nuda has a true avicularium, A. benemunita an avicularium showing some of the
characteristics of a vibraculum, and A. rudis a true vibraculum.

A median basal heterozooecium is commonly present at the bifurcation in these
specimens (Fig. 2 C) and a few are to be seen in the type specimen. Like the lateral

Fig. 3. A. Amastigia benemunita (Busk). St. WS 82, Falkland Islands. Basal view of a narrow branch with
large basal avicularium. The underlying zooecia are stippled, and the outlines of their basal walls
omitted for clarity. Three mandibles are shown, one being open and very short. The fourth hetero-
zooecium has an opesia, but no mandible. B. A. benemunita (Busk). Challenger St. 315. Young colony
with ancestrula. 34.11.12.47.

mdb. mandible, ops. opesia of heterozooecium, 7. rootlets, sc. scutum.

basal heterozooecia, which are larger, it has a chamber of variable shape. The mandible
is articulated some distance from the distal end of the chamber and is directed straight
backwards (i.e. proximally along the branch). The distal prolongation of the chamber
is often visible in frontal view as a small triangular cell in the angle of the bifurcation.
Marginal avicularia, when present, are most commonly on the zooecia bordering the axil.
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A small colony found among unnamed material from Challenger St. 315 (34.11.12.47)
has an ancestrula (Fig. 3 B).

5. Amastigia kirkpatricki Harmer.
Caberea kirkpatricki Levinsen, MS.
Amastigia kirkpatrickt Harmer, 1923, p. 335, pl. xvii, fig. 20, pl. xix, figs. 46, 48.
Menipea marionensis part Busk, 1884, p. 21, pl. xiv, fig. 9.

STATION DISTRIBUTION. Sub-Antarctic: South Indian Ocean, Sts. 1562, 1563, 1564.

GEOGRAPHICAL DISTRIBUTION. Marion Island (Harmer; Discovery); Prince Edward Island
(1937.1.2.1; Discovery).

The Discovery specimens agree very closely with the type-material and with Harmer’s
description.

A few small pieces of Amastigia sp. found among unnamed Challenger material from
Marion Island (34.2.16.45) agree with A. kirkpatricki in the shape of the zooecia and
ovicells and in the absence of scuta. The zooecia are a little larger, the internodes longer
with a correspondingly longer series of median zooecia, and spines and heterozooecia
are completely absent. The position of this form cannot be settled from such scanty
material.

6. Amastigia cabereoides (Kluge). Fig. 4 D.
Scrupocellaria cabereoides Kluge, 1914, p. 612, pl. xxvii, figs. 3, 4 [not figs. 9, 10, see p. 323
above].
Amastigia caberioides Harmer, 1923, p. 335.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Wilhelm II Land (Kluge); Oates Land (Terra Nova)

The specimens of Amastigia cabereoides obtained by the ‘Terra Nova’ consist of a
few small fragments, but agree exactly with Kluge’s description, except for the scutum
which has a larger proximal lobe (Fig. 4 D). The zooecia of the inner series are partially
excluded from the basal surface.

This species is closely allied to 4. kirkpatricki. It differs in possessing scuta, and in
its joints which resemble those of other species of Amastigia, while those of A. kirk-
patricki have the structure found in Scrupocellaria.

7. Amastigia vibraculifera sp.n. Plate VII, fig. 1; Fig. 4 E.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic, Sts. WS 84, WS 85.

GEOGRAPHICAL DISTRIBUTION. Falkland Islands (Discovery).

Horotype. St. WS 8s.

This species is related to Amastigia cabereoides Kluge from which it differs in having
more numerous series of smaller (particularly shorter) zooecia, with more numerous,
stouter spines and pear-shaped scuta directed obliquely backwards, without distinct
proximal and distal lobes (Fig. 4 E). The marginal zooecia usually have one inner spine
and four outer ones. The inner zooecia have two or sometimes three spines on one side

and one on the other. Most branches have four series of zooecia through most of their
4-2
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Fig. 4. A, B. Amastigia solida (Kluge). St. TN 194, off Oates Land. B. shows an ancestrula in slightly
oblique view. C. A. crassimarginata (Busk). St. WS 840, between Patagonian Shelf and Burdwood
Bank. D. A. cabereoides (Kluge). St. TN 194, off Oates Land. E. 4. vibraculifera sp.n. St WS 85,
Falkland Islands. Marginal zooecium and parts of neighbouring zooecia in slightly oblique view.

r. rootlet.
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length and some have as many as six. The inner rows of zooecia contribute more to the
basal surface than in A. cabereoides, and the frontal surface is correspondingly less
convex. The branches (Plate VII, fig. 1) thus appear broader and flatter than those of
A. cabereoides. In other features, including the basal vibracula and the occasional
gigantic frontal avicularia, the two species are similar. The ovicells are like those of
A. cabereoides, as figured by Kluge. The short stout spines, two on the side opposite
to the scutum and one on the other, are proximal to the ovicell. The relation of this
species to A. cabereoides is comparable to that of A. nuda to A. gaussi (see p. 325).

8. Amastigia antarctica (Kluge). Fig. 5 A.
Anderssonia antarctica Kluge, 1914, p. 618, pl. xxxiii, figs. 3, 4.
Amastigia antarctica Harmer, 1923, p. 338.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEoGRAPHICAL DISTRIBUTION. Wilhelm II Land (Kluge); Oates Land (Terra Nova); Ross Sea
(Terra Nova; National Antarctic Expedition).

There are a few fragmentary specimens agreeing very closely with Kluge’s descrip-
tion of this species. The basal surface is usually entirely formed by the lateral zooecia,
but part of the specimen from the National Antarctic Expedition’s winter quarters
(no. 10 hole) is 7-serial, and here the median zooecia reach the basal surface forming
a broad continuous band. The intermediate series are still completely excluded, or only
just visible. In other species of Amastigia in which the median and intermediate zooecia
are more or less excluded from the basal surface, they take fairly equal shares in the
formation of the basal wall, giving a more or less regular lozenge-pattern (e.g. Harmer,
1923, pl. xvii, fig. 24). The ovicells (Fig. 5 A) are rather flatter and straighter sided than
those shown by Kluge. The calcified part of the ectooecium forms a narrow band on
each side to which the avicularia of the distal zooecium are attached, and the mem-
branous part appears to be continuous with the frontal membrane of the distal
zooecium.

As pointed out by Harmer (1923, p. 339), 4. antarctica is allied to A. pateriformis
(see below), which is represented in the British Museum by the very small type-
colony. In the latter the frontal avicularia, which are unpaired even on the median
zooecia, are set very obliquely, or almost transversely, and may be of large, but not
gigantic, size. In A. antarctica they are paired on the median zooecia and are usually
smaller, though the unpaired ones on the lateral zooecia may very much resemble those
of A. pateriformis. The basal heterozooecium in A. pateriformis is placed at the extreme
proximal end of the exposed part of the basal wall of the zooecium to which it is attached.
In A. antarctica the basal wall of the zooecium usually extends a short distance beyond
the heterozooecium proximally, as shown by Kluge, and the heterozooecium is smaller,
but one specimen (from St. TN 194) has larger, more oblique ones, some of which
extend to the proximal end of the exposed part of the basal wall of the zooecium.
The median zooecia are not completely excluded from the basal surface of the branch
in A. pateriformis. It will be seen that none of these differences is absolutely constant,
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and A. antarctica and A. pateriformis may, when better material is available, be found
to be synonymous.

9. Amastigia pateriformis (Busk).
Menipea pateriformis Busk, 1884, p. 22, pl. v, fig. 4, 4 a.
Amastigia pateriformis Harmer, 1923, p. 339.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Off Valparaiso, 3953 m. (Busk).
This species is discussed under Amastigia antarctica with which it may be syno-
nymous.

Fig. 5. A. Amastigia antarctica (Kluge). National Antarctic Expedition, McMurdo Sound. In the lower
ovicell the membranous ectooecium, continuous with the frontal membrane of the distal zooecium, is
intact; in the upper it is almost completely destroyed. Edge of cryptocyst indicated by dotted line.
B. Menipea zelandica sp.n. St. 935, New Zealand.

Both figures drawn from dry specimens seen by reflected light. av. avicularium (broken), c. cryptocyst.

10. Amastigia solida (Kluge). Fig. 4 A, B.
Scrupocellaria solida Kluge, 1914, p. 611, pl. xxvii, figs. 7, 8.
Amastigia solida Harmer, 1923, p. 338.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Wilhelm IT Land (Kluge); Oates Land (Terra Nova).

‘This species is represented by a few fragments only, but they are quite unmistakable.
"The spines are attached at the base of the rim of the opesia as shown by Kluge. Ovicells
(Fig. 4 A), which were not present on Kluge’s material, are to be seen here. The struc-
ture in Kluge’s fig. 8 which might be mistaken for an ovicell is the projecting rim of the
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opesia. The ovicells are usually longer than wide, sometimes more nearly spherical.
The ectooecium has faint striations, radiating from a median longitudinal line.

A young colony with ancestrula was obtained at St. TN 194, off Oates Land, on
22 February 1911. It was slung by rootlets. The ancestrula (Fig. 4 B) is of the same
type as that of Amastigia benemunita but is longer and relatively narrower. The oval
opesia has a granular cryptocyst and there are six spines, widely spaced round the
opesia so that two are distal and two are on each side, one near the distal and the other
near the proximal end of the opesia. The ancestrula gives rise to two zooecia.

11. Amastigia crassimarginata (Busk). Fig. 4 C.
Caberea crassimarginata Busk, 1884, p. 28, pl. xi, fig. 1.
Canda crassimarginata Waters, 1913, p. 480.
Amastigia crassimarginata Harmer, 1923, p. 334.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, St. WS 840.
GEOGRAPHICAL DISTRIBUTION. Off Patagonian Shelf, below 400 m. (Busk; Discovery).

This specimen (Fig. 4 C) agrees closely with the type except that the proximal lobe
of the scutum is broad.

12. Amastigia abyssicola (Kluge).
Scrupocellaria abyssicola Kluge, 1914, p. 611.
Amastigia abyssicola Harmer, 1923, p. 335.
Scrupocellaria funiculata Waters, 1904, p. 23, pl. viii, figs. 1 a, b.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Southern Ocean, 2450 m. (Kluge); Bellingshausen Sea, 2800 m.
(Waters).

I have seen no specimen of this species. Its basal heterozooecia are undescribed,
and its most characteristic feature appears to be the lobed lumen of the scutum. The
cryptocyst is described as wide and granular.

Menipea Lamouroux, 1812

Key to the species

1. Zoarium bi- or triserial ... e 2
Zoarium pluriserial
2. Zoarium triserial, at least in part, ovicells present ... . 3
Zoarium biserial except for presence of an axillary zooecium, ovtcells rudlrnentary or
absent e 4
3. Zoarium mainly biserial, branches keeled frontally, frontal avicularia usually single, crypto-
cyst with spines ... .. ... M. marionensis!
Zoarium mainly triserial, branches ﬂat frontal av1cular1a often palred on median zooecia,
cryptocyst commonly with a median tooth ... 5. M. triseriata
4. Opesia occupying whole frontal surface, branch compact straight-sided, spines absent ... 5
Opesia not occupying whole frontal surface, branch neither compact nor straight-sided,
spines present ... 6

1 For the species of Menipea not discussed in this report see Harmer (1923).
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5. Marginal avicularia absent, frontal avicularia present below bifurcation, outer distal corner
angular or spike-shaped ... M. ornatal
Marginal avicularia present, frontal av1cularla absent outer dlstal corner rounded
. 6. M. quadrata

6. Frontal avicularia columnar, branches curled at tip ... 1. M. crispa
Frontal avicularia sessile, branches not curled... b0
~. Frontal avicularia with setiform mandibles ... 3. M. flagellifera
Mandibles of frontal avicularia not setiform ... e 8
8. Opvicells vestigial, cryptocyst granular ... 4. M.kempi
Ovicells absent, cryptocyst smooth ... 2. M. patagonica
9. Colony bilaminar... ... 1Io
Colony unilaminar cee IIX

1o. Frontal avicularia paired, small, with short mandible, branches straight, wider distally
M. roborata?

Frontal avicularia single, rather large, with long, pointed mandlble, branches somewhat

curved laterally, not markedly wider distally ... . 7. M. zelandica
11. Basal heterozooecia present at bifurcation and sometimes elsewhere ... 8 M. vectifera
Basal heterozooecia absent ... M. ligulata, M. multiseriata, and M. spicata?

1. Menipea crispa (Pallas).
Cellularia crispa Pallas, 1766, p. 71.
Cellaria cirrata Ellis and Solander, 1786, p. 29, pl. iv, fig. dD.
Menipea crispa Harmer 1923, p. 340, pl. xvii, fig. 17 (synonymy); Hasenbank, 1932, p. 364.
Menipea cirrata O’Donoghue, 1924, p. 32; Busk, 1884, p. 22; O’Donoghue and de Watteville,
1937, p. 12.
STATION DISTRIBUTION. South Africa: Saldanha Bay.
GEOGRAPHICAL DISTRIBUTION. South Africa (Auctt.; Discovery); Madagascar (Marcus).

Busk (1879, p. 194) recorded Cellularia cirrata from Kerguelen, but his specimens
so labelled (99.7.1.664 and 665) belong to Menipea patagonica. The record for New
Zealand by Gray (1843, p. 292), based on Sinclair’s collection, is also erroneous. Three
of Sinclair’s specimens in the British Museum are labelled M. cirrhata [sic] in Gray’s
writing. They belong to Catenicella umbonata (42.12.9.23), C. hastata (42.12.9.24),
and Tricellaria monotrypa (42.12.9.25). In the same registration there is also a
specimen from Algoa Bay labelled Menipea cirrhata, and this proves to be M. triseriata.
Gray was evidently uncertain of the identity of M. cirrata, and this uncertainty per-
sisted for some years, for Busk (1851, p. 119) mentions a Catenicella ““ which is most
probably the Menipea cirrata of Lamouroux, or the Cellaria cirrata of Ellis and
Solander”. It was presumably on Gray’s authority that Hutton (1873, p. 9o), who had
not seen specimens (see his explanation of asterisk, p. 1), gave Menipea cirrata in his list
of New Zealand species.

! Cellularia infantae O’Donoghue (1924, p. 30), of which part of the type material is in the British Museum
(23.7.26.1), is a synonym of Menipea ornata (Busk).
% For the species of Menipea not discussed in this report see Harmer (1923).



MENIPEA 333

2. Menipea patagonica Busk. Plate V, figs. 1, 2; Fig. 6 A.
Menipea patagonica Busk, 18526, p. 22, pl. xxv, figs. 1-3, pl. xxvi, figs. 1, 2 [not pl. xxiii,
fig. 1= Tricellaria aculeata]; Busk, 1879, p. 194; Jullien, 1888, p. 71; Calvet, 1904, p. 5;
Harmer, 1923, p. 341; Vallentin, 1924, p. 373.
Scrupocellaria patagonica Kluge, 1914, p. 615, text-fig. 4.
Menipea obtusa Hasenbank, 1932, p. 370, text-fig. 34 A-D.
Cellularia cirrata Busk, 1879, p. 194 (not Cellaria cirrata Ellis and Solander).

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 222, WS 72, WS 84, WS 87.
Antarctic: Weddell Quadrant, Sts. 145, WS 25, WS 56, MS 635.

GEOGRAPHICAL DISTRIBUTION. Magellanic Region (Jullien; Calvet; Hamburg Museum, B. 830,
B. 979, B. 1205; Discovery); Patagonian Shelf (Busk; Vallentin; Hamburg Museum, B. 812;
U.S. National Museum; Discovery); Kerguelen (Busk; Kluge); South Georgia (Hamburg Museum,
B. 782 ; Discovery); Bouvet Island (Hasenbank).

This species is not known from New Zealand, and is included erroneously in
Hutton’s list of New Zealand Polyzoa (1904, p. 294), the locality not being given in the
work quoted by Hutton.

Zooecia with more than two spines are rare, but in most colonies there are a few
internodes which have two outer distal spines on the second of the six zooecia. The
extra spine takes the place of the marginal avicularium.

As noticed by Busk, there is considerable variation in the shape of the zooecia, slender
ones predominating in some colonies. Enlarged marginal avicularia may be almost
completely absent from these slender colonies. Colonies are also found in which the
more proximal zooecia are very large and long, in quite marked contrast to those com-
posing the more distal branches. The colony from St. WS 72 consists of slender feathery
branches, the rest of the Discovery specimens being more shrubby (cf. figs. 1, 2,
Plate V). The distal internodes may consist of more than the six zooecia supposed to be
characteristic of the species. This is seen in several Falkland Island specimens and in
some of Busk’s specimens from Kerguelen. Such a branch may end in a biserial inter-
node of as many as five pairs of rather short zooecia (St. WS 72, Falkland Islands).
Internodes of either kind may be fertile. The embryo develops in an ovisac in a zooecium
whose polypide eventually degenerates. In the earliest stage seen (South Georgia,
Hamburg Museum, B. 782), the ovary consists of two fairly small eggs, embedded in a
small quantity of tissue, lying in the distal part of the zooecium. One of them increases
in size while the other remains almost unchanged and a follicle is formed about them -
both. Later stages can be seen in another specimen from South Georgia (September
1892, Hamburg Museum, B. 979). The embryos are in advanced stages of segmentation
and some are beginning to assume the larval form, the epithelium of the sucker and,
where the larva is in a suitable position, the groove of the pyriform organ being visible.
The ovisacs are conspicuous, and some are empty. Some polypides are present, but the
majority of the zooecia contain brown bodies. Some of the zooecia with an embryo or
an empty ovisac also contain one or two small eggs, or one rather larger egg in a follicle,
occupying the proximal part of the body cavity. The material taken at St. 145 in January
1927 is at a more advanced stage. Segmentation stages are absent, and polypides are

D XXII 5
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exceedingly rare, while empty ovisacs and embryos showing larval structure are present
in considerable numbers.

Fig. 6. A. Meunipea patagonica Busk. g99.7.1.715 (Eaton Collection), Kerguelen. Young colony with
ancestrula, drawn from a dry specimen seen by’ reflected light. B. M. flagellifera Busk. St. WS 84,
Falkland Islands. To show musculature of frontal avicularium. C. M. flagellifera Busk. St. 1563,
Marion Island. Ancestrula and first zooecium.

b. bud, c.m. condyles of mandible, r. rootlet, s. seta, t.d. tendon of divaricator muscle, t.0. tendon of
occlusor muscle.

Busk (1879, p. 194) recorded specimens of this species as Cellularia cirrata (see p. 332).
Hasenbank’s description and figure of Menipea obtusa agree so exactly with M. pata-
gonica, of which I have examined the type material, that there can be no doubt that
they are synonymous.

Busk’s figure (18524, pl. xxiii, fig. 1), purporting to represent the ancestrula and
first few zooecia of this species, was drawn from a specimen of Tricellaria aculeata (see
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p- 358). A specimen of Menipea patagonica from Swain’s Bay, Kerguelen (Busk Col-
lection, 99.7.1.715) does, however, show the ancestrula (Fig. 6 A). It is taller than that
of Tricellaria aculeata and attached by its tubular tip. The first internode is separated
from it by a joint, and consists of seven zooecia, of which the first two have five
spines arranged along the outer and distal borders of the rather short opesia and one
on the inner border. The other five zooecia have successively fewer spines and a longer
opesia. The succeeding internodes are typical. In two colonies from the Falkland
Islands lent by the U.S. National Museum the first few zooecia are similar to those just
described, but the assumption of typical characters is more gradual, so that several
internodes consist of rather shorter zooecia with more than the usual number of spines.
The ancestrula has broken away in both.

3. Menipea flagellifera Busk. Figs. 6 B, C, 7 C.
Menipea flagellifera Busk, 1884, p. 21, pl. iv, fig. 1; Calvet, 1904, p. 6; Harmer, 1923, p. 343.
Scrupocellaria flagellifera Kluge, 1914, p. 615, text-fig. 5.
STATION DISTRIBUTION. Sub-Autarctic: South Atlantic Ocean, Sts. WS 79, WS 81, WS 82,

WS 84, WS 85, WS 87, WS 88, WS 220, WS 225, WS 228, WS 231, WS 237, WS 239, WS 243,
WS 244, WS 245, WS 246, WS 824, WS 838, WS 871; South Indian Ocean, Sts. 1562, 1563,

1564.

GEOGRAPHICAL DISTRIBUTION. Patagonian Shelf (Busk; Calvet; Discovery); off Patagonian Shelf,
down to 339 m. (Discovery); Marion Island (Busk; Discovery); Prince Edward Island (Discovery);
Kerguelen (Busk; Kluge).

The setiform mandible of the frontal avicularium has a thickened base, which would
be more or less triangular in cross-section, and has its corners drawn out to form
massive condyles (Fig. 6 B). The divaricator and occlusor muscles appear to be un-
paired and are attached to opposite surfaces of the mandible, medianly and at a little
distance from its base, the tendon of the occlusor muscle passing between the condyles.
The setiform mandible with its massive condyles gives this heterozooecium a strong
superficial resemblance to a vibraculum, but it appears to be almost symmetrical in
structure (the condyles differ a little in shape), and to have only a symmetrical
two-way movement of the mandible, and is therefore, as Harmer also concluded, an
avicularium.

Fertile zooecia are to be seen in material collected at St. 1564 (Prince Edward
Island, %7 April 1935), but are not numerous. The embryo occupies a large sac in the
body-cavity and the ovicell is represented by a small cap at the distal end of the
zooecium, the cryptocyst being interrupted at this point (Fig. 7 C).

There are ancestrulae of this species from Sts. 1563 and 1564 (Marion and Prince
Edward Islands, 7 April 1935). The ancestrula is of the *“ vase-shaped” type with oblique
distal opesiasurrounded by spines. It is chiefly remarkable for the length of its stalk-like
proximal part (Fig. 6 C). The suggestion of a joint in this part in the figured specimen
is due to an accidental kink. The ancestrula is attached by a small disk. The charac-
teristic frontal vibraculum is present on the first zooecium budded from the ancestrula.

5-2
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4. Menipea kempi sp.n. Fig. 7 A, B.
STATION DISTRIBUTION. Sub-Antarctic: South Indian Ocean, Sts. 1562, 1563.

GEOGRAPHICAL DISTRIBUTION. Marion Island (Discovery).
HoLoTYPE. St. 1562.

DESCRIPTION. Zoarium biserial with bifurcation of Harmer’s type 17 (Fig. 7 A).

Zooecia with oval opesia occupying not more than half total length, with narrow
tuberculate cryptocyst of uniform width except at distal end where it is narrower.

Fig. 7 A, B. Menipea kempi sp.n. St. 1562. Marion Island. A. Bifurcation. B. Fertile zooecium. The little
thick-walled chamber above the ovicell is not constantly present. C. M. flagellifera Busk. St. 1564. Prince
Edward Island. Fertile zooecium. The position of the frontal avicularium is indicated with a dotted line.

av.c. chamber of marginal avicularium, o. ovicell, 7. rootlet.

Spines: one very small spine on basal surface of outer distal corner, between marginal
avicularium and distal zooecium, as in Menipea flagellifera.
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Avicularia: frontal and marginal, constantly present, with well-developed beak.

Ouwicells (Fig. 7 B), cap-like, embryo developing in large ovisac in body cavity.

Remarks. This species is most nearly related to M. flagellifera, which it resembles
in the general form of its colony and zooecia, in its granular cryptocyst and in its cap-
like ovicells. It differs in its frontal avicularia which have a short triangular mandible.
The avicularian chamber of M. kempi is not unlike that of M. flagellifera in outline, but
it projects more, having a raised and prominent beak. The differences between the
flagelliform mandible of the one species, with its basal condyles, and the small triangular
mandible of the other, are constant and very pronounced. The marginal avicularia of
M. kempi are somewhat turned towards the frontal surface.

M. kempz also resembles M. patagonica. It differs chiefly in the possession of ovicells,
however small, M. patagonica having similar embryo sacs but no trace whatever of
ovicells. M. kempi also differs from M. patagonica in its granular cryptocyst; in its
shorter opesia; in its frontal avicularia which are larger with a more strongly developed
beak; in the greater variability in the number of zooecia composing the internodes, and
the greater distance of the joints from the axil; and in the very small size of the outer
distal spine and the absence of the inner one. The marginal avicularia of M. patagonica
tend to have their beak turned obliquely towards the frontal surface, but in M. kempi
this position is more marked and the avicularia are less variable in size.

5. Menipea triseriata Busk.
Menipea triseriata Busk, 18525, p. 22, pl. xxiii, figs. 2-4; Hasenbank, 1932, p. 367, text-fig.
xxxii A-F (references).
Cellularia triseriata O’Donoghue, 1924, p. 31; O’Donoghue and de Watteville, 1937, p. 13.
STATION DISTRIBUTION. South Africa: Saldanha Bay.
GEOGRAPHICAL DISTRIBUTION. South Africa (Auctt.; Discovery).

6. Menipea quadrata (Busk).
Cellularia quadrata Busk, 1884, p. 18, pl. v, figs. 5-5b.
Memipea quadrata Harmer, 1923, p. 342.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Kerguelen; Heard Island (Busk).

7. Menipea zelandica sp.n. Plate V, figs. 3, 5; Figs. 5 B, § A.
STATION DISTRIBUTION. New Zealand: Sts. 933, 935.
GEOGRAPHICAL DISTRIBUTION. New Zealand (Discovery).
HovrorypE. St. 935.

DescripTioN. Colony dichotomous, bilaminar, slung by rootlets, unjointed, except that
some branches are cracked at their base and remain connected by rootlets (Plate V, fig. 3).

Branches flattened, twelve series of zooecia maximum observed.

Rootlets originating from marginal zooecia, emerging on frontal surface and running
down edges of branches, forming bundles.

Zooecia with a single marginal spine on one or both sides at some distance from
distal end (Fig. 5 B). Opesia oval, cryptocyst wide, steeply descending, granular,



338 DISCOVERY REPORTS

gymnocyst almost covered by single frontal avicularium. Oral shelf broad (Plate V,
fig. 5). Basal wall more or less narrow, absent in one or two marginal rows (Fig. 8 A)
where zooecia are triangular in transverse section. Marginal zooecia drawn out laterally,
zooecia of inner series symmetrical.

Frontal avicularia (Fig. 5 B) graded in size from the margins to the centre of the
branch, largest on marginal zooecia, all directed obliquely proximally and towards the
nearest edge of the branch, beak slightly raised, curved or straight, mandible rather long
and sharply pointed.

Owicells unknown.

llllllllll'
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Fig. 8. A. Menipea zelandica sp.n. St. 935, New Zealand. The three marginal series of zooecia, separated
from the rest by eau de javelle, in basal view. Opesiae and rootlet-chambers shown with dotted line.
B. M. vectifera Harmer. St. 929, New Zealand. Large basal avicularium at intercalation of new series
of zooecia with underlying zooecia outlined.

b.av. basal avicularium, b.z. basal wall of zooecium of inner series, 7.av. internal avicularium, L. lateral
wall of inner series, m.av. marginal avicularium, .. marginal zooecium, 7.c. rootlet-chamber.

REemARKS. This species resembles Menipea roborata (Hincks), which is also bilaminate,
in the shape of the zooecia and of their cryptocyst and oral shelf, in the spines, and the
rootlets. The frontal avicularia are unpaired and larger; the rootlet chambers are larger
and the zooecia are distinctly larger. The branches show less terminal widening and are
frequently curved, cf. the straight or concave margins of the branches of M. roborata
in Plate V, fig. 4 and the curved branches with one margin convex and the other concave
to the right of the colony of M. zelandica, Plate V, fig. 3.
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‘The frontal origin of the rootlet in this species and M. roborata is doubtless correlated
with the absence of any exposure of the lateral and basal walls in a bilaminar colony.
It is rather more pronounced in M. selandica than in M. roborata.

8. Menipea vectifera Harmer. Fig. 8 B.
Menipea vectifera Harmer, 1923, p. 346, pl. xvii, fig. 23, pl. xviii, figs. 36-39.

STATION DISTRIBUTION. New Zealand: Sts. 929, 935.

GEOGRAPHICAL DISTRIBUTION. New Zealand (Harmer; Discovery); Palliser Bay, Wairarapa, New
Zealand (9o0.5.27.95).

This material agrees very exactly with Harmer’s description and the British Museum
specimens, except that in addition to the basal avicularia at the bifurcation there are
others of similar shape but much greater size on other parts of the basal surface (Fig.
8 B). These large avicularia are placed transversely and may extend across as many as
five series of zooecia. The figured example is not one of the largest. It seems that both
kinds of basal avicularia are associated with the formation by one zooecium of a pair of
distal buds. Where one of the inner series is duplicated in this way it invariably, as far
as my observations go, leads to a bifurcation and not to increase in the number of series
in the branch. The axillary avicularium appears to originate on the common lateral wall
of the two daughter zooecia and overlies parts of the basal surface of both. The number
of series in a branch seems to be increased solely by the marginal zooecia, the inner
of a pair of distal buds forming an additional inner series of symmetrical zooecia, the
outer bud continuing the marginal series of asymmetrical zooecia. It is at these points
that the large basal avicularia are found, originating from the outer of the two daughter
zooecia and overlying the inner of the two, and two or three more inner series. Basal
avicularia have not been found except in association with paired buds, but such
duplications do occur without formation of avicularia.

Notoplites Harmer, 1923

The definition of Notoplites Harmer (1923, p. 348) must be modified to admit
uniserial colonies with lateral branches (see N. fenuis var. uniserialis, p. 351).

There are eight species and one variety of Notoplites in these collections, falling into
two groups of closely related forms: the N. antarcticus group, comprising N. antarcticus,
N. watersi, N. drygalskii and N. vanhdffeni; and the N. elongatus group, comprising
N. elongatus, N. tenuis, N. klugei and N. crassiscutus.

The four species of the N. antarcticus group all possess the internal spines noticed by
Waters in N. antarcticus. One projects from the proximal wall in most zooecia, and its
tip is divided into two or three points which may be curved and hooked (see N. dry-
galskii, Fig. 9 A). It is sometimes hidden in frontal view by the overlapping of the
proximal zooecium and the corresponding obliquity of the wall from which the spine
springs. N. perditus may belong to this group, see p. 3535. :

In three of the four species of the N. elongatus group (N. elongatus, N. tenuis and
N. crassiscutus) there may be an oval, apparently thinner, area in the outer lateral wall
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of the zooecium, sometimes with a linear series of smaller similar areas proximal to 1t
(Figs. 14 A-C, 16 B). They can be seen to be the points of attachment of the opercular
and parietal muscles, but they are not apparent in young zooecia, presumably owing to
the less advanced calcification. They are more conspicuous, when present, in N. tenuis
than in the other two species. They have not been seen in N. klugei, but the specimen
is not in very satisfactory condition for seeing them. Nor have they been seen in
the species of the N. antarcticus group, that part of the wall being covered by the
marginal avicularium. They are not peculiar to species of Notoplites. They are present,
for example, in Camptoplites areolatus (Kluge) and Amastigia kirkpatricki Harmer, and
Busk figured them (1852 b, pl. xxvii, fig. 4) in Tricellaria peachii.

The ancestrulae are known in only four of the species, two from each group, but it is
perhaps worth noticing that the two from the elongatus group are short (slipper-shaped)
and give rise to a single zooecium, the branch becoming biserial subsequently, but
that in the two from the antarcticus group the ancestrula is tall (vase-shaped) and gives
rise to a pair of zooecia (cf. Figs. 13 A, Cand 11 A, B). On the other hand, ancestrulae
resembling those of N. elongatus and N. tenuis are found in species belonging to other
genera of the Scrupocellariidae, e.g. in Tricellaria aculeata (see p. 358).

Key to the species of Notoplites in the collection

1. Colony biserial ... o 2
Colony uniserial ... ... 8. N. tenuis var. uniserialis var.n.
2. Internal spines present, marginal avicularia conspicuous, ectooecium with small uncalcified
areal ... > 3
Internal spines absent margmal av1culana relatlvely small or absent ectooecmm largely
uncalcified
3. Frontal avicularium inclined towards neighbouring zooecium oo 4}
Frontal avicularium inclined away from neighbouring zooecium ... o §

4. Scutum covering opesia (with rare exceptions), not S-shaped, its proximal lobe broad,
branches stout . 3. N. drygalskii
Scutum not covering opesia, more or less S- shaped both lobes narrow, branches slender
1. N. antarcticus

5. Distal border of scutum oblique, operculum set obliquely, branches slender 2. N. watersi
Distal border of scutum transverse, operculum set transversely, branches stout 4. N. vanhoffeni
6. Scuta, spines and marginal avicularia absent, joints incomplete or absent ... 9. N. klugei
Spines and scuta present on at least some zooecia, marginal avicularia present or absent,
joints constantly fully developed ... 00
7. Scutum covering opesia, with indented or reduced lumen, basal or marginal avicularia, or
both, present . 8
Scutum not covermg opesm lumen e‘(tenswe and not mdented basal and margmal av1cular|a
absent ... 7. N. tenuis
8. Small marginal avicularia present, scutum not thickened, its lumen variously indented,
cryptocyst smooth, basal avicularia in axil when present, curved . 9
Marginal avicularia absent, scutum thickened and radially striated, its lumen reduced
cryptocyst granular, basal avicularia proximal to axil, flat r0. N. crassiscutus

1 N. perditus, which I have not seen, may come into this group.
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9. Basal avicularia absent, distal border of aperture of fertile zooecium smooth 5. N. elongatus
Axillary basal avicularia present, distal border of aperture of fertile zooecium beaded
6. N. elongatus var. calveti

1. Notoplites antarcticus (Waters). Figs. 9 D, 10C, 11 B.
Scrupocellaria antarctica (part) Waters, 1904, p. 25, pl. i, fig. 5 a—e.
Scrupocellaria antarctica Kluge, 1914, p. 606, pl. xxviii, fig. 1.

Notoplites antarcticus Harmer, 1923, p. 352.

STATION DISTRIBUTION. Antarctic: Weddell Quadrant, Sts. 39, 42, 148, 158, 160, 181, 187, 1948,
WS 42.

GEOGRAPHICAL DISTRIBUTION. South Georgia (Shackleton-Rowett Expedition; Discovery); Shag

Rocks; near Elephant Island; Palmer Archipelago (Discovery); Bellingshausen Sea (Waters);
Wilhelm IT Land (Kluge); Oates Land (Terra Nova).

Kluge shows smooth ovicells in Notoplites antarcticus, but in these specimens, which
otherwise agree very closely with his restricted definition, the ovicells are sculptured as
in Waters’s figure. The sculpture is chiefly peripheral, and particularly lateral, and con-
sists of papillae on the outer surface of the entooecium, and less numerous lumps and
projections on the inner surface of the ectooecium, some of the projections from the two
surfaces being opposite and meeting tip to tip (Fig. 10 C). There are also small thin
patches in the ectooecium. The “gefelderte” sculpture of the ovicell of V. waters:
consists of larger and more numerous, but otherwise similar, thin areas in the ectooecium,
internal sculpture being only very slightly developed. The ovicell of N. antarcticus is
shorter and more prominent than that of V. watersi. Internal spines are developed in
the zooecia (see p. 339).

The scutum is rather variable within the colony, and, despite Kluge’s statement that
the proximal lobe is rounded, may be quite pointed in otherwise typical specimens. In
part of the material from St. 1948 the proximal lobe is pointed and strongly curved, its
tip overlapping the inner lateral edge of the opesia (Fig. 9 D). In these specimens some
of the frontal avicularia are small and directed frontally as in the figure; others are
typical. Zooecia with two distal spines are also not uncommon in this material, some-
times on zooecia with no marginal avicularium, as noticed by Kluge, but also on zooecia
that have the avicularium.

Five ancestrulae, believed to belong to this species, have been found in the
Discovery collection, from St. WS 42, 7 January 1927; St. 1948, 4 January 1937; St. 187,
18 March 1927. They are erect and vase-shaped (Fig. 11 B); the attachment is almost
tubular; the opesia is distal and oblique; two zooecia are budded from the distal end
of the ancestrula and no joint is formed. The first zooecium has a scutum, a small
marginal avicularium and two or three spines, and sometimes a small frontal avi-
cularium, directed frontally. Where unbroken the scutum of the first zooecium has the
form characteristic of the species. The rest of the zooecia successively approach more
nearly to the typical specific form, but the larger frontal avicularia, leaning towards the

neighbouring zooecium, evidently do not appear till a fairly late stage. The largest of
D XXII 6
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these young colonies has eight zooecia, and the frontal avicularia are all small and
directed frontally.

2. Notoplites watersi (Kluge).
Scrupocellaria watersi Kluge, 1914, p. 607, pl. xxviii, fig. 2.
Scrupocellaria antarctica (part) Waters, 1904, p. 25.
Notoplites watersi Harmer, 1923, p. 353.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Bellingshausen Sea (Waters); Wilhelm IT Land (Kluge); Oates
Land (Terra Nova); Ross Sea (National Antarctic Expedition).

The bifurcation of Notoplites watersi is of the normal type for the genus, as sus-
pected by Harmer. Internal spines are present (see p. 339).

The angular outline of the branches of N. antarcticus and the straighter appearance
of those of N. watersi, which are shown in Kluge’s figures, but not mentioned in his
comparison, are sufficiently marked to make it possible to sort a mixture of the two
species without magnification. The relation of this species to N. antarcticus resembles
in some ways that of N. vanhdffeni to N. drygalskii, as may be seen from the key, and in
each pair one species is widely distributed in the Antarctic region including South
Georgia, and the other has been found much less abundantly and only in the far south
(see p. 479), where, however, all four species may be found together (e.g. at St. TN 194
off Oates Land).

3. Notoplites drygalskii (Kluge). Plate VI, fig. 6; Figs. 9 A-C, 11 A.
Scrupocellaria drygalskii Kluge, 1914, p. 609, pl. xxvii, fig. 5.
Notoplites drygalskii Harmer, 1923, p. 352; Livingstone, 1928, p. 25 (synonymy).
Menipea funiculata Thornely, 1924, p. 6.

STATION DISTRIBUTION. Antarctic: Weddell Quadrant, Sts. 27, 42, 123, 140, 144, 148, 152, 175,
177, 181, 187, 363, 360, 371, 1872, WS 25, WS 27, WS 33; Victoria Quadrant, Sts. 1652, 1658, 1660.

GEOGRAPHICAL DISTRIBUTION. South Georgia; South Sandwich Islands; near Elephant Island;
South Shetland Islands; Palmer Archipelago (Discovery); Adelie Land ; Queen Mary Land (Living-
stone); Wilhelm II Land (Kluge); Oates Land (Terra Nova); Ross Sea (National Antarctic Expedi-
tion; Terra Nova; Discovery).

As mentioned above Notoplites drygalskii and N. vanhdffeni are related, but clearly
distinct, species. In N. vanhiffeni the aperture is narrowed behind the orifice by a
projection of the border on each side (Figs. 10 A, B); the scutum has a straight trans-
verse distal border and the operculum is placed symmetrically in the frame so formed.
In N. drygalskii the aperture is not contracted, the outer border bearing little or no
projection, the operculum is obliquely placed and the edge of the scutum is corre-
spondingly oblique (Fig. g A), but the operculum is not so closely framed. The obliquity
1s especially pronounced in non-fertile zooecia (Figs. g A, B). The difference in inclina-
tion of the frontal avicularia is constant. The marginal avicularium is more distally
placed in N. drygalskii (cf. Figs. 9 A-C, 10 A, B, and Kluge’s pl. xxvii, figs. 5, 6). The
ovicells in N. drygalskii are immersed in the distal zooecium (Fig. g B). Those of
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N. vanhdffeni, though they are probably equivalent in their morphology, project more
from the branch both frontally and laterally, being larger and more rounded (Fig. 10A).
This gives a distinctly different appearance to the fertile branches of the two species,
but the non-fertile branches also differ so distinctly that a mixture of the species can be

Fig. 9. A. Notoplites drygalskii (Kluge). St. WS 27, South Georgia. To show internal spines (attached to
oblique distal wall) and differences in orifice from N. vanhgffent (cf. Fig. 10 B). In some specimens the
distal wall is farther from orifice. B. N. drygalskii (Kluge). St. TN 331, Ross Sea. Ovicell and adjacent
structures, The operculum is open. C. N. ?drygalskii (Kluge). St. TN 194, off Oates Land. One
zooecium showing abnormal scutum. Slightly oblique view. Operculum open. D. N. anfarcticus
(Waters). St. 1948, near Elephant Island. One zooecium.

i.s. internal spine, sc. scutum.
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sorted without magnification. N. vanhdffeni has stouter branches with a more serrated
outline due to the difference in shape of the majority of the marginal avicularia (cf.
Figs. g A-C and 10 A, B). These not only differ in outline but have their mandibular
surface tilted more towards the frontal surface of the branch. All this is shown in
Kluge’s figures. :

Fig. 10. A. Notoplites vanhiffeni (Kluge). St. TN 348, McMurdo Sound. One zooecium to show scutum
with ‘islands’. Part of the ovicell of the proximal zooecium is also shown. B. N. vanhdiffeni (Kluge).
St. TN 339, Ross Sea. To show branched internal spines and differences in orifice from N. drygalskii
(cf. Fig. 9 A). C. N. antarcticus (Waters). St. 39, South Georgia. Ovicell and adjacent structures.
The scutum is not normal, cf. normal scutum shown in Fig. g D.

¢. cryptocyst, 7.s. internal spine, o. ovicell.

The ovicells of N. vanhdffeni are always sculptured, those of N. drygalskii are usually
smooth, but occasionally (e.g. from St. TN 331) there are little papillae on the ento-
oecium giving the ovicell a sparsely punctate appearance (Fig. g B).

The frontal avicularia vary in size, and there is some variation in the pattern of the
scutum. In N. drygalskii there may be ““granulation” as in Kluge’s specimens or these
markings may be larger and more irregular as in the specimen figured (Fig. 9 A). In
either case they appear to be interruptions, ““islands’” one might call them, in the lumen,
not granulations of the surface of the scutum. In N. vankdffeni the lumen is less ex-
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tensive and more or less branched (Fig. 10 B), as in Kluge’s figure, and “islands” are
only very exceptionally present (Fig. 10 A).

The zooecia of N. drygalskii may be longer than shown by Kluge, with a corre-
sponding elongation of the opesia. In such specimens the distal spine is commonly
absent, and when present is small. In all these characters there is considerable variation
within the colony.

Fig. 11. A. Notoplites drygalskii (Kluge). National Antarctic Expedition. McMurdo Sound. Showing
ancestrula. B. N. antarcticus (Waters). St. WS 42, South Georgia. Showing ancestrula.
r. rootlet.

Certain specimens in the Terra Nova collection differ from typical N. drygalskii in
their scuta. Both distal and proximal lobes are shorter and narrower, and the lumen is
narrow and more or less bifid, and has no “islands” (Fig. g C). In typical specimens
the scuta cover the opesia, except for the area occupied by the operculum, and their
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oblique distal border closely follows the hinge line of the opercular valve. Most of the
aberrant scuta are worn and chipped, but the differences in the lumen are such that they
could not be derived from normal ones merely by wear. The difference is definite, and
there appear to be no intermediate specimens, but as no other distinction has been
noticed and the variability of scuta is well known, I have not separated these specimens
from N. drygalskii. In the material from St. TN 194 the two forms are present in
almost equal quantities, and St. TN 339 also yielded both. From St. TN 316 only the
aberrant type was obtained.

N. drygalskii seems to be much more common than N. vanhdffeni in the regions in
the far south visited by the ¢ Discovery’, as well as being found at South Georgia where
N. vanhdéffeni has not been recorded. At St. 1652 (Ross Sea) the ‘ Discovery’ obtained
fifteen luxuriant colonies of N. drygalskii. The largest was 16 cm. long and 11 cm. across
at its thickest point (Pl. VI, fig. 6), and several of the others were only a little smaller.
In each colony the rootlet bundles form quite a stout stalk, ending in a tuft of rootlets
to which little black stones and grit adhere.

N. vanhdffeni is only represented from a few stations and the material is sparse and
rather fragmentary. In this species also the rootlets form a stalk, but no complete colony
showing the attachment has been seen.

Testes of the usual type are to be seen, consisting of very numerous clusters of cells
filling the proximal part of the body-cavity. Ova of moderate size are sometimes present
in the same zooecia as the spermatic tissue. In the material from St. 371 (14 March
1930) many zooecia have the ovicell empty and a large egg in the body-cavity, while in
others the egg has passed into the ovicell and, in some, has begun to segment. The
specimen obtained by the National Antarctic Expedition in McMurdo Sound on
13 February 1902 had three ancestrulae of the same species attached to it. They are
vase-shaped and have eight or nine spines and are attached by a tubular prolongation
of the proximal end (Fig. 11 A). Succeeding zooecia are typical except for the absence
of frontal avicularia.

4. Notoplites vanhéffeni (Kluge). Fig. 10 A, B.
Scrupocellaria vanhdffeni Kluge, 1914, p. 610, pl. xxvii, fig. 6.
Notoplites vanhdffeni Harmer, 1923, p. 353.
STATION DISTRIBUTION. Antarctic: Weddell Quadrant, St. 19o.
GEOGRAPHICAL DISTRIBUTION. Palmer Archipelago (Discovery); Wilhelm II Land (Kluge);
Oates Land (Terra Nova); Ross Sea (National Antarctic Expedition; Terra Nova).
Comparison of this species with Notoplites drygalskii will be found on pp. 342, 340 (key).
The internal spine is stout, and may be branched almost at its base, appearing paired
(Fig. 10 B).

5. Notoplites elongatus (Busk). Figs. 12 A, B, 13 A.
Cellularia elongata Busk, 1884, p. 19, pl. iii, fig. 3.
Notoplites elongatus Harmer, 1923, p. 351.
STATION DISTRIBUTION. Sub-Antarctic: South Indian Ocean, Sts. 1562, 1563.
GEOGRAPHICAL DISTRIBUTION. Kerguelen (Busk); Marion Island (Discovery; 87.12.9.97 B).
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12. A, B. Notoplites elongatus (Busk). A. From St. 1563, Marion Island. B. One zooecium from the
type, 87.12.9.67. Challenger St. 149, Kerguelen. C, D. N. elongatus var. calveti var.n. St. WS 237,
edge of Patagonian Shelf. C. Bifurcation. One marginal avicularium is broken. D. Basal view of
axillary avicularium and neighbouring structures. Zooecia lettered according to Harmer’s scheme.
Portions of avicularium on frontal surface of branch shown by dotted lines. E. N. crassiscutus sp.n.
St. 160, Shag Rocks. Zooecia preceding bifurcation. The tip of the axillary avicularium shows at the
side of the branch.
ax.av. axillary avicularium, f.av. frontal avicularium.
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The Discovery specimens from Marion Island differ from the type material from
Kerguelen in the possession of frontal avicularia. These avicularia are small and are
present on most of the zooecia, including one or both of the axillary zooecia (Fig. 12 A).
Here they are placed proximally to the joint, with the beak turned towards the axil.
In other respects the specimens agree very closely with the type. Oval areas may be
present in the lateral walls (see p. 339).

A small colony of this species (87.12.9.97 B) was separated by Levinsen from the
type material of Amastigia kirkpatricki, but left unnamed. Frontal avicularia are
present on some zooecia, but not on the axillary ones.

One young colony with ancestrula (Fig. 13 A) was taken at St. 1563 (Marion Island,
7 April 1935). The ancestrula resembles that of Notoplites tenuis in shape. There are
seven spines round the opesia and there may have been an eighth where the ancestrula
is now broken. The first zooecium is connected to the ancestrula by a rather long tubular
portion, and has seven spines and a small scutum. The second zooecium also has seven
spines. The remaining nine zooecia have six spines each (4 : 2), but the scutum approxi-
mates to the adult form from the third zooecium onwards.

6. Notoplites elongatus var. calveti var.n. Fig. 12 C, D.
Cellularia elongata Calvet, 1904, p. 5.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 51, WS 73, WS 79, WS 83,
WS 84, WS 85, WS 88, WS 225, WS 237, WS 243, WS 244, WS 245, WS 247, WS 781, WS 794,
WS 824, WS 825.

GEOGRAPHICAL DISTRIBUTION. Patagonian Shelf (Calvet; Discovery); off Patagonian Shelf down
to 315 m. (Discovery).

HoroType. St. WS 237, off Patagonian Shelf.

These specimens from the Patagonian region appear to constitute a distinct
variety of Notoplites elongatus. They differ from the type material from Kerguelen in
having an axillary avicularium in many of the bifurcations. There is also a slight dif-
ference in the ovicell, the calcified part of the ectooecium being more extensive in var.
calveti (cf. Figs. 12 Band C). In both the typical form and the variety there is a narrow
smooth cryptocyst and the edge of the gymnocyst bordering the aperture may be very
finely beaded, but in var. calveti there is coarser beading on the distal border of the
aperture of the fertile zooecium, a region which is smooth in the type. The scuta are
similar in shape and show curved, longitudinal lines when dry. The shape of the lumen
of the scutum is variable in both, but it is usually narrower proximally in var. calvet:
than in the typical form (cf. Figs. 12 A, B and C). Var. calveti also differs from the type
material in possessing frontal avicularia, but, as described above, these are present in
specimens from Marion Island, believed to belong to the typical form. The distribution
of the avicularia is, however, different. When present in the typical form they are found
on nearly all the zooecia. In var. calveti they are rarely found except in association with
ovicells (Fig. 12 C) and on the median zooecium at the bifurcation.

The axillary basal avicularium originates from the side of zooecium F (Harmer’s
lettering), and projects into the axil. The opesia of the avicularium is on a level with the
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frontal surface of the branch (Fig. 12 C). The long, slender mandible is usually directed
obliquely and is strongly arched, its articulation being on a level with the frontal surface
of zooecium F, its tip lying basally to zooecium G (Fig. 12 D). In two instances the

Fig. 13. A. Notoplites elongatus (Busk). St. 1563, Marion Island. Ancestrula and first three zooecia. The
dotted line indicates a break in the ancestrula. T'wo of the rootlets are attached to a stone. B. N. kluger
(Hasenbank). National Antarctic Expedition, McMurdo Sound. Bud and parts of neighbouring
zooecia. C. N. tenuis (Kluge). St. TN 339, Ross Sea. Showing ancestrula.

b. bud, p.c. supposed pore-chamber, 7. rootlets, 2. proximal zooecium.

axillary avicularium was seen to be placed symmetrically in the axil with the mandible
directed basally, but this position is exceptional. As Calvet mentions that his speci-

mens from Patagonia had axillary avicularia, they presumably belong to this variety.
7

D XXII
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7. Notoplites tenuis (IKluge). Figs. 13 C, 15 C.
Scrupocellaria tenuis Kluge, 1914, p. 608, pl. xxvii, fig. 2.

Notoplites tenuis Harmer, 1923, p. 352.

STATION DISTRIBUTION. Auntarciic: Weddell Quadrant, Sts. 39, 190, 366, 371; Victoria Quadrant,
Sts. 1651, 1652, 1660.

GEOGRAPHICAL DISTRIBUTION. South Georgia; South Sandwich Islands; Palmer Archipelago
(Discovery); Wilhelm II Land (Kluge); Oates Land (Terra Nova); Ross Sea (National Antarctic
Expedition; Terra Nova; Discovery).

In these specimens there is considerable variation in the cryptocyst, which may, in
adjacent zooecia, be distinctly granular, as figured by Kluge, or almost completely
smooth. The spines, scuta and frontal avicularia are very irregularly distributed in the
colony, and may be absent from many zooecia; for example, they are extremely rare in
the material from St. 1652. The width of the blade of the scutum varies, so that scuta
are sometimes seen which look like a flat spine turning at right angles to its base. The
median zooecium at a bifurcation (E of Harmer) occasionally has two scuta, overlapping
at the middle of the opesia. Basal and marginal heterozooecia have not been seen. The
ovicells of a single colony may be round, as figured by Kluge, or taller and narrower.
Oval areas may be present in the lateral walls of the zooecia (see p. 339 above). Testes
of the usual type have been seen, consisting of very numerous clusters of cells filling
the proximal part of the body-cavity.

Thirty-one! young colonies with ancestrulae have been found. The ancestrula is
shallow (almost slipper-shaped) and lightly attached to the substratum by its basal sur-
face (Figs. 13 C, 15 C). The opesia occupies the greater part of the frontal surface and
is surrounded by spines. One zooecium is budded from the ancestrula. It is erect and
its long axis is thus at right angles to that of the ancestrula. It is usually separated from
the ancestrula by a joint. One or two zooecia (cf. Figs. 13 C and 15 C) are budded from
the distal end of this first zooecium and typical biserial budding follows. A rootlet arises
from each zooecium, including the first, but usually not from the ancestrula. These
rootlets pass straight down the branch on to the substratum, usually leaving the
ancestrula clear, but crossing it in one instance. From examination of older colonies it
seems probable that the ancestrula breaks away fairly soon, leaving the colony slung by
rootlets, the attachment of the ancestrula to the substratum being loose and the con-
nexion between it and the first zooecium fragile. Occasionally the first zooecium has
two to four spines, but usually it is typical, having one or none.

In the material from St. 1652 the first zooecium has in two instances given rise to a
lateral zooecium as well as to the distal ones. The lateral zooecium arises at about the
level of the proximal end of the opesia, and projects from the lateral wall of the zooecium
at right angles. It is jointed near its proximal end, and gives rise to two distal buds.
Similar lateral zooecia can also be budded from some of the subsequent zooecia. In the

! Ancestrulae were obtained as follows: two from St. 39, 25 March 1926; four from St. 366, 6 March 1930;
three from St. 371, 14 March 1930; six from St. 1652, 23 January 1936; one from St. TN 339, 2.4 January
1912; five from St. TN 340, 25 January 1912; eight from the east end of the Barrier (National Antarctic
Expedition), 29 January 1902 ; two from McMurdo Sound (National Antarctic Expedition), 13 February 1goz.
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figured specimen (Fig. 15 C) the first two zooecia have formed lateral buds. In the same
material a zooecium in the more distal parts of the colony sometimes forms a single
distal bud, so that, for the length of one or two zooecia, the colony is uniserial. Here
too the uniserial zooecia are jointed proximally.

8. Notoplites tenuis var. uniserialis var.n. Fig. 14 A-C.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Oates Land (Terra Nova); Ross Sea (National Antarctic Expedi-
tion).
Hovrotype. St. TN 194.

rnc.

o.a.

o.a
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Fig. 14. A-C. Notoplites tenuis var. uniserialis var.n. St. TN 194, off Oates Land. A. Slightly oblique view
of bifurcation. B. Zooecium in oblique frontal view. C. Zooecium in side view. Opesia stippled.

¢. cryptocyst, o.a. “oval areas”, o.mu. occlusor muscle, p.mu. parietal muscle, r.c. rootlet-chamber.

This variety is represented by fifteen fragments, with two to twelve zooecia each.
The zooecia are indistinguishable from those of Notoplites tenuis except that they are a
little more slender (Fig. 14 B, C). Scuta and avicularia are absent (as they are on
many zooecia of N. tenuis). As in N. tenuis the cryptocyst may be smooth or granular.
The fragments are constantly uniserial and they bifurcate by the formation of a pair of
distal buds (Fig. 14 A). Zooecia formed from lateral buds projecting at right angles to
the zooecia are common. As uniserial zooecia and lateral buds have also been seen in
N. tenuis (see p. 350) there seems to be no reason to give this form more than varietal
rank. Each zooecium is jointed proximally, as in the uniserial zooecia of typical
N. tenuis. Ovicells are unknown.
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This may be Brettia longa Waters (1904, p. 26, pl. i, fig. 25, not 2a; Kluge, 1914,
p. 642). The “disks” described by Waters are evidently the “oval areas” (see p. 339
above) and are to be seen in these specimens, but the small frontal pores are absent and
the distal spine though present in the uniserial zooecia of typical Notoplites tenuis is
absent in the variety. The chief discrepancy is in the bifurcation. Waters’s figure is
difficult to interpret, but it can hardly represent the arrangement in var. uniserialis
where the proximal segments of the daughter zooecia are in contact on the basal surface
of the parent zooecium, one being slightly more proximal in origin than the other. The
relation of the two daughter zooecia with the parent zooecium is, in fact, closely similar
to that of zooecia F and G (Harmer’s lettering) with zooecium E in the bifurcations of
N. tenuis. The zooecia in Kluge’s specimens of Brettia longa had a small spine at each
distal corner. Lateral buds were formed. Waters’s fig. 2 a is discussed on p. 470.

9. Notoplites klugei (Hasenbank). Fig. 13 B.
Menipea klugei Hasenbank, 1932, p. 369, text-fig. 33.
Scrupocellaria simplex Kluge, 1914, p. 607, pl. xxvii, fig. 1.
Notoplites simplex Harmer, 1923, p. 353.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Bouvet Island (Hasenbank); Wilhelm IT Land (Kluge); Ross Sea
(National Antarctic Expedition).

This species, which is represented by one small piece, differs from Notoplites tenuis
in its larger opesia and shorter zooecia; in the more nearly oval outline of the aperture,
which in N. tenuis tends to have a rather straight distal border; in the absence of spines
and scuta; in the occasional presence of a small marginal avicularium; and in the less
complete development of joints. Kluge and Hasenbank both refer to the apparently
primitive state of the joints. Kluge correctly describes the joints as being, when
present, no more than breaks in the calcareous wall without special chitinous tubes,
thus corresponding to the early stages in the formation of more highly developed joints.
From what has been said above about the variation in the degree of granulation of the
cryptocyst in N, fenuis, it will be seen that the smooth cryptocyst of N. klugei does not
afford a distinguishing character. There is a small chamber projecting from the proximal
wall of each zooecium. In the few zooecia mounted they are very variable in size and
shape. The smallest and simplest is figured (Fig. 13 B). As far as one can tell from very
scanty material these chambers are a constant feature of this species. I have not seen
them in the much more abundant material of the other species of Notoplites, though they
are described in other genera of this family by Levinsen (1916, pp. 436, 438) and Harmer
(1923, p. 347), who both regarded them as pore-chambers.

The method of bifurcation, including the position of the joint when present, shows
that Harmer was right in tentatively associating this species (as Scrupocellaria simplex
Kluge) with Notoplites. Hasenbank transferred it to Menipea, and, as the name Menipea
simplex was preoccupied by M. simplex nom.nud. Kirchenpauer (1889, p. 288), he
introduced the name M. klugei for Kluge’s species. According to Article 36 of the
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International Rules of Nomenclature a name once suppressed as a homonym cannot
be used again. The rule presumably applies here, and I therefore retain Hasenbank’s
specific name.

to. Notoplites crassiscutus sp.n. Figs. 12 E, 15 A, B, 16 A, B.

STATION DISTRIBUTION. Antarctic: Weddell Quadrant. Sts. 42, 160.

GEOGRAPHICAL DISTRIBUTION. South Georgia; Shag Rocks (Discovery).

HoroTyPE. St. 160, Shag Rocks.

DESCRIPTION. Zoarium of the type characteristic of the genus, biserial (Fig. 15 A).

Zooecia slender, with oval opesia and wide, more or less granular, cryptocyst (Fig.
15 A, B).

Spines, three external, one internal.

Scutum large and stout, proximal lobe usually the larger, lumen small, linear or with
a proximal arm at right angles, outer surface with striations radiating from stalk.

Frontal avicularia small, often present on median zooecium (E), at bifurcation, some-
times on axillary zooecium (F or G), placed on portion proximal to joint (Fig. 12 E),
occasionally on other zooecia.

Marginal avicularia absent.

Basal avicularia (Figs. 12 E, 15 A, 16 A) at each bifurcation originating from zooecium
I (Harmer’s lettering) with very long slender mandible directed from axil along basal
surface of branch in obliquely proximal, occasionally almost transverse, direction.

Owicells unknown.

REMARKS. In the specimen from St. 42 the lumen of the scutum tends to be more
extensive and the striations are less conspicuous than in the type, but there is a good
deal of variation, some scuta having lumina like those of the type specimen. In both
specimens there is considerable variation in the degree of granulation of the crypto-
cyst. The figured zooecia show the maximum and minimum.

Notoplites crassiscutus appears to be more nearly related to N. elongatus (Busk) than
to other species. It differs from N. elongatus in the absence of marginal avicularia, in its
granular cryptocyst, and in its scutum, which is similar in shape, but has its lumen
greatly reduced and its frontal surface convex and radially striated. Like N. elongatus
var. calveti, N. crassiscutus has an axillary avicularium, with long slender mandible,
originating from zooecium F. In var. calveti the mandibular surface of this avicularium
is strongly convex, the opesia facing towards the frontal surface of the colony and the
mandible arching round so that its distal part lies along the basal surface of the branch
(Fig. 12 C, D); but in V. crassiscutus the mandible and opesia of the avicularium are not
visible in a frontal view, the mandibular surface being relatively flat and entirely on the
basal surface of the branch (Fig. 16 A), part of the chamber alone being visible in a
frontal view of the branch (Figs. 12 E, 15 A). Although the avicularium is larger, a
much smaller part of it is actually in the axil in N. ¢crassiscutus than in var. calveti. The
mandible in N. crassiscutus is longer and may project beyond the margin of the branch.

N. tenuis differs from N. crassiscutus in having longer zooecia of more uniform width;
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Fig. 15. A, B. Notoplites crassiscutus sp.n. St. 160, Shag Rocks. A. Frontal view. B. Zooecium with more
granular cryptocyst than those in A. C. N. tenuis (Kluge). St. 1652, Ross Sea. Showing ancestrula

and lateral branches.
ax.av. axillary avicularium whose tip projects at the side of the branch, f.av. frontal avicularium

(incomplete), .c. rootlet-chamber.
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in its less numerous spines and in the raised border to the aperture; in the shape of the
scuta and in the absence of axillary avicularia.

All three species agree in the possession of areas (Fig. 16 B) in the lateral walls
corresponding to the muscle attachments (see p. 339).

| P T | ' | e L 1 1 P |
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Fig. 16. A, B. Notoplites crassiscutus sp.n. St. 160, Shag Rocks. A. Basal view of axillary avicularium.
Underlying zooecia outlined, and lettered according to Harmer’s scheme. B. Oblique basal view of
parts of two zooecia.
f-av. frontal avicularium of zooecium F, o.mu. occlusor muscle, p.mu. parietal muscles, r.c. rootlet-

chamber in thickness of wall, sc. scutum.

11. Notoplites perditus (Kluge).
Scrupocellaria perdita Kluge, 1914, p. 613, text-fig. 2.
Notoplites? perditus Harmer, 1923, p. 353.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Southern Ocean, 2450 m. (Kluge).

Notoplites perditus, which I have not seen, has quite conspicuous marginal avicularia
and a small uncalcified area in the ectooecium, thus resembling the members of the
N. antarcticus group (see Key p. 340, bifurcation 2). Kluge does not mention internal
spines, but as he mentions them in only one of the four members of the group, and as
he described N. perditus from a small fragment which was lost after only a preliminary
examination, they may yet prove to be present. Frontal avicularia appear to have been
absent, and the rounded scutum with a small, sharply demarcated, distal lobe would,
if constant, be characteristic.
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Tricellaria Fleming, 1828

1. Tricellaria monotrypa (Busk). Fig. 17 A.
Cellularia monotrypa Busk, 1852a, p. 368.
Cellularia cuspidata Busk, 18525, p. 19, pl. xxvii, fig. 12.
Tricellaria monotrypa Harmer, 1923, p. 355.
Bugulopsis cuspidata Stach, 1937, p. 378.
STATION DISTRIBUTION. New Zealand: St. 934.
GEOGRAPHICAL DISTRIBUTION. New Zealand (Busk; Terra Nova; Discovery); Bass Strait (Busk;
Livingstone).

l 1 I L l 1 l 1 l I J L A || A i A |
0 A ‘Smm 0 B 3mm

Fig. 17. A. Tricellaria monotrypa (Busk). St. 934, New Zealand. Fertile and non-fertile zooecia. B. Scrupo-
cellaria ornithorhyncus (‘Thom.). 97.5.1.21g. Port Phillip Heads. To show tuberculation of distal
border of aperture of fertile zooecium. Curious shapes of spines may be due to regeneration.

The ovicell (Fig. 17 A) was observed and described by Busk (1852a). It is shallow
and endozooecial, incapable of accommodating the whole embryo. The fertile zooecium
bears a little spike-like spine on the inner distal corner, curved towards the ovicell.

2. Tricellaria aculeata (d’Orbigny).

Bicellaria aculeata d’Orbigny, 1847, p. 8.
Tricellaria aculeata d’Orbigny, 1842, pl. ii, figs. 1-4; Harmer, 1923, p. 355; Monod and
Dollfus, 1932, p. 61.
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Menipea fuegensis Busk, 18525, p. 21, pls. xix, figs. 1-3; Jullien, 1888, p. 70, pl. vii, figs.
8-10, pl. xii, figs. 1, 2; Calvet, 1904, p. 6; Vallentin, 1924, p. 373; Hasenbank, 1932, p. 365.
Menipea aculeata Busk, 1884, p. 20, pl. iv, fig. 2; Calvet, 1904, p. 6; Marcus, 1921, p. 93;
Vallentin, 1924, p. 373. '
Scrupocellaria fuegensis Waters, 1904, p. 24.
Scrupocellaria bifurcata Kluge, 1914, p. 614, text-fig. 3.
Menipea patagonica (part) Busk, 18525, pl. xxiii, fig. 1.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 51, 53, 652, 1230, 1902,

WS 72, WS 79, WS 84, WS 85, WS 87, WS 88, WSgs5, WS 220, WS 222, WS 244, WS 243,
WS 8§38, WS 847, WS 871.

GEOGRAPHICAL DISTRIBUTION. Chile (Busk); Magellanic Region (Busk; Jullien; Waters; Calvet;
Hamburg Museum, B. 1205; Discovery); Patagonian Shelf (d’Orbigny; Busk; Calvet; Vallentin;
Discovery); off Patagonian Shelf down to 339 m. (Discovery); Kerguelen (Busk; Kluge ; Hasenbank ;
Monod and Dollfus); South Georgia (Calvet); Bouvet Island (Hasenbank); Campbell Island
(Marcus); Auckland Island (National Antarctic Expedition); New Zealand (Hamilton; 97.5.1.265;

99.7.1.734)-

The synonymy of this species has been discussed by Waters, Marcus and Harmer.
Waters considered that he had no proof that there were not three distinct species.
Marcus accepted Tricellaria aculeata (Busk) as the form intended by d’Orbigny and
thought that T'. fuegensis (Busk) was probably the same thing, but was not satisfied
about T fuegensis (Jullien). Harmer regarded them all as representing a single variable
species, and after examining the Discovery collection and the specimens in the Busk
and other collections in the British Museum I agree with him.

In the one small colony from Challenger St. 314 zooecia can be seen in which the
scutum is simple and unbranched, bears two, three or four points, or is completely
absent; the lateral avicularium may be present or absent and varies in size; the frontal
avicularium is occasionally absent and the distal spines may be stout or slender, long or
short, varying in number from two to four. The zooecia are more delicate and slender
than in the specimen described by Busk in 1852, but other specimens are more or less
intermediate. I therefore regard T. aculeata (Busk) and T. fuegensis (Busk) as synony-
mous. Marcus was doubtful whether there might not be a difference in the cryptocyst
of these two forms, but I have not detected any.

Apart from features that have already been shown to be variable, such as the scutum
and spines and the presence or absence of frontal avicularia, the chief feature mentioned
by Waters as distinguishing 7'. fuegensis (Jullien) from 7. fuegensis (Busk) is the large
number of zooecia in the fertile internodes of the former (3-14 in the figure). Ovicells
are completely absent from Busk’s type-specimen but were on short internodes in
Waters’s own specimen which agreed with 7' fuegensis Busk in other respects. In the
present material the number of the zooecia in the fertile internodes varies from three
to fifteen. Those colonies with the longest internodes (namely, those from St. 53, in
which the full range from three to fifteen is found, and some from the Falkland Islands,
24.9.1.1, with a maximum internode of ten zooecia) have certain features in common
with Jullien’s figure. The non-fertile internodes consist of relatively long, stout zooecia,

D XXII 8
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and are less tapering proximally and less sinuous in outline than those of colonies
with shorter fertile internodes. Most of the zooecia have no frontal avicularia, and the
lateral avicularia, which are not present on all the zooecia, have their palatal surface
tilted obliquely towards the frontal surface of the colony. The scutum is usually un-
branched and not much curved over the opesia, commonly having the appearance of an
extra spine rather than a typical scutum. Other specimens are, however, more or less
intermediate between T'. fuegensis (Busk) and T fuegensis (Jull.). For example, some
fragments from St. WS 85, with as many as nine zooecia in a fertile internode, have
slender zooecia, branched scuta, lateral avicularia not tilted and often absent, frontal
avicularia commonly present; and in Kluge’s figure of a specimen from Kerguelen
(described as Scrupocellaria bifurcata), also with nine zooecia in the fertile internode,
some of the avicularia appear to have the oblique palatal surface, and the non-fertile
internode is straight and fairly stout, but frontal avicularia are present, and the scuta
are well developed and curved over the opesia.

Kluge regarded his S. bifurcata as differing from Tricellaria aculeata (Busk) chiefly
in the presence of a marginal avicularium, which he recognized as a variable character,
and in the presence of four distal spines on most zooecia, but some specimens from the
Falkland Islands may have four spines on most of the zooecia (Vallentin Coll. 35.3.6.298
and 377), and the majority of South American specimens have four on some zooecia.
Material from Kerguelen in the British Museum shows similar variation; that of Busk
1879 has four spines on some zooecia and four are commonly present on the zooecia of
specimens found among unnamed material from Challenger St. 149 (34.11.12.%78).
Hasenbank’s specimens from Bouvet Island are described with four to six spines. All this
strongly supports Harmer’s conclusion that Scrupocellaria bifurcata Kluge is a synonym
of Tricellaria aculeata.

Considering the irregularity of the distribution of avicularia and scuta and the varia-
bility in their size, the less powerful optical instruments of a century ago, and the fact
that d’Orbigny’s specimens come from the same region as those since described, a region
from which no specimens agreeing more exactly with his figures are known, I agree
with Harmer and Marcus that one should accept d’Orbigny’s name for this species.

All the material from New Zealand that I have examined has short rather strongly
calcified zooecia with usually four or five spines on the distal zooecium of the internode.

Canu and Bassler (1929, p. 224) put this species into a new genus Monartron with
Menipea [ Emma] cyathus 'Thomson as genotype. M. cyathus differs from the other species
of Emma, as understood by Harmer (1923), in its hyperstomial ovicell, slight cryptocyst
and uniserial joints, and one can quite well argue that it should be separated from
Emma, but, except for the one character of the uniserial joints, Tricellaria aculeata
resembles T'. ternata (genotype of Tricellaria) more closely than it does Menipea cyathus.
Whatever views one may hold about the position of M. cyathus there is clearly no
justification for separating Tricellaria aculeata from T. ternata in order to associate it
with Menipea cyathus.

Busk’s figure (18525, pl. xxiii, fig. 1), supposed to represent the ancestrula and first
few zooecia of M. patagonica, agrees so closely with the type-specimen of Tricellaria
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fuegensis (54.11.15.262) that it must have been drawn from it. The basal parts of the
colony differ from the corresponding parts of true Menipea patagonica (Fig. 6 A) in the
shape of the ancestrula; in the smaller number of zooecia in the first two internodes;
in the more or less frontal origin of the rootlets; and in the presence of scuta, of which
the bases now remain. In the specimen figured by Busk the first internode consists of
one zooecium. In the Discovery material from St. WS 84 (24 March 1927), and speci-
mens belonging to the Hamburg Museum (B. 1025) and the U.S. National Museum,
there are three zooecia in the first internode. The ancestrula figured by Jullien (1883,
pl. vii, fig. 8) is a little taller than those examined by me.

3. Tricellaria sp.

STaTION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Challenger St. 299, off Valparaiso, 3953 m. (99.7.1.4564).

DESCRIPTION. Zoarium biserial, bifurcation of Harmer’s type 9 with one branch (the
one including zooecia CG) at each bifurcation unjointed.

Zooecia raised distally, opesia more or less oval with thin raised edge, tubular proximal
portion forming more than half and often more than two-thirds of length of zooecium,
frequently with faint transverse striations.

Spines: 2 to 4 long curved spines arranged in an oblique row running from outer
distal corner across basal surface of projecting distal end of zooecium; frequently a
stout straight spine on raised edge of inner border of opesia towards proximal end,
directed frontally.

Scutum absent.

Rootlets springing laterally from portion of zooecium C proximal to joint and from
proximal part of some other zooecia; not applied to surface of colony.

Awvicularia and ovicells not seen.

REMARKS. The single small specimen of this species was found in the Busk Collection,
labelled Bicellaria. It was only discovered after some of the books and specimens
necessary for its proper comparison with known species had been stored for safety
during the war. It is, however, certainly distinct from seven of the eight species included
in Tricellaria by Harmer (1923, p. 354). The description of the eighth species, T'. pribilofi,
is not available. It is probably also distinct from Harmer’s two additional species (1926,
pPp- 356, 358).

In its bifurcation, with one branch unjointed, Tricellaria sp. resembles T'. sympodia
(Yanagi and Okada, 1918, p. 410, Japan 457-5 m.), and 7. aquilina and T. scalariformis
Harmer (1926, Malay Archipelago 2081 m. and 270-469 m. respectively).! It differs
from all three in the absence of avicularia, in its free rootlets and in the number and
arrangement of its spines. It appears to be most nearly related to 7' aguilina which it
resembles in the separation of the bases of zooecia F and G on the basal surface of E.
The long spines on the inner margin of the opesia may be on zooecium A or B, or
(in one instance) on one of the zooecia on the undivided sympodial branch. They are

I See Addendum, p. s01.
8-2
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placed more proximally and directed more frontally than in 7. aquilina. The opesia is
usually a little shorter than in 7. aquilina.

Emma Gray, 1843
1. Emma triangula Hastings.
Emma triangula Hastings, 1939, p. 323, text-fig. 272 A.
STATION DISTRIBUTION. New Zealand: Sts. 934, 935.
GEOGRAPHICAL DISTRIBUTION. Australia; New Zealand (Hastings).

Scrupocellaria Van Beneden, 1843
1. Scrupocellaria ornithorhyncus Thomson. Fig. 17 B.
Scrupocellaria ornithorfiyncus Thomson, 1858, p. 144.
Scrupocellaria ornithorliynchus Busk, 1884, p. 24, pl. xi, fig. 6; MacGillivray, 18866, p. 102,
pl. cxxvi, figs. 9, 9 a—c; 18870, p. 200; Livingstone, 1929, p. 53.
Scrupocellaria pilosa Busk, 1884, p. 24, pl. xi, fig. 7.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 4, 5, 339, 1321. New Zealand.:
St. 934. Victoria: St. 1686.

GEOGRAPHICAL DISTRIBUTION. Victoria (Thomson; MacGillivray; Discovery); Tasmania
(50.1.21.19); Sandwich Islands (Busk!); New Zealand (Livingstone; Discovery); Island of South
Trinidad, off Brazil (Terra Nova); John Adams Bank, off Brazil (1937.10.14.1); Tristan da Cunha
(Busk; Discovery); Gough Island; Magellanic Region (Discovery).

The Discovery specimens from Tristan agree exactly with those from the same group
of islands wrongly determined by Busk (1884, p. 24) as Scrupocellaria pilosa Aud. (see
Harmer, 1926, p. 383). The species from Tristan agrees very closely with Australian
specimens believed to belong to S. ornithorhyncus Thomson. In both, the distal border
of the aperture is tuberculate in fertile zooecia (Fig. 17 B); the full complement-of spines
appears to be four outer and two inner; and some of the marginal avicularia are
large, and have a stout, sharp-pointed end to the beak, as figured by both Busk and
MacGillivray. MacGillivray described .S. ornithorhyncus as having a bifurcate or double
spine close to the base of the scutum, but he was probably misled by the very close
approximation of the two inner spines. With one exception the spines in his figure
accord with this interpretation.

Busk described the Tristan species as slender, and S. ornithorhyncus as very slender,
though his figures (1884, pl. xi, figs. 6 a, 7a) depict S. ornithorhyncus as the stouter of the
two. In reality there is no appreciable difference in this respect between his specimens.
There is some variation in the stoutness of the branches in the British Museum material
as a whole, but this appears not to be correlated with distribution. Thomson described
the cryptocyst of S. ornithorhyncus as granular (‘“tuberculated crescentic plate’), but
Busk described both forms as having smooth cryptocysts. In reality both are variable;
a few distinct granulations are sometimes to be seen in specimens from Tristan, and
in Australian material zooecia with quite smooth cryptocysts can be found.

! A specimen in the Busk Collection, collected by the ¢Challenger’ at the Sandwich Islands, and labelled

S. ornithorhynchus, proved to be wrongly identified (see Harmer, 1926, p. 370), but true S. ornithorhyncus
was also obtained from that locality by the ‘ Challenger’ (87.12.9.108).
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In the material from the Magellan region the marginal avicularia are all of the same,
rather small, size, and in the New Zealand specimen the larger ones are not so large as
usual. Both these specimens have the cryptocyst smooth, and are rather slender.
Opwicells are not present.

S. ornithorhyncus is distinguished from British specimens of S. scrupea by several
small but definite differences. The marginal avicularia are farther from the distal end
of the zooecium in S. ormthorhyncus, often being entirely proximal to the spines and
always extending as far back as the proximal end of the opesia, or farther. The fertile
zooecia of S. scrupea have a smooth distal wall. Other differences are less definite.
S. scrupea has as a rule stouter branches, with less markedly serrated borders (because
of the smaller marginal avicularia), and more zooecia in the internodes. Its scutum is
blunter distally and I have seen no specimen with more than three outer spines. In both
species the joint may just touch the proximal border of the opesia of the outer zooecium,
but in S. scrupea it sometimes passes through the proximal part of the opesia, whereas
in S. ornithorhyncus it is commonly in the proximal gymnocyst at a distance from the
opesia.

The supposed Australian specimens of S. scrupea in the British Museum, including
those in the Bracebridge Wilson collection (97.5.1.219, 220) which probably represent
the form called S. scrupea by MacGillivray, belong to S. orunithorhyncus, and it seems
possible that some other published records of S. scrupea may be based on this species.
For example, S. scrupea Marcus (1937, p. 56; 19385, p. 208), from Brazil and St Helena,
may be S. ornithorhyncus. Both specimens had four outer spines and the figure (1937,
pl. xi, fig. 27 A) shows most of the marginal avicularia in the more proximal position.
On the other hand, the character of the distal wall of the fertile zooecium does not
appear, and the branch is as stout as those of S. scrupea. No evidence is available about
the specific characters of S. scrupea Stach (1937, p. 379). Harmer (1926, p. 382) has
shown that S. scrupea Philipps is a synonym of S. spatulata (d’Orbigny).

2. Scrupocellaria frondis Kirkpatrick. Fig. 18 A-D.
Scrupocellaria frondis Kirkpatrick, 189o, p. 504, text-fig. 1.
not Scrupocellaria frondis Thornely, 1912, p. 140.
STATION DISTRIBUTION. Ascension Island: St. 1.

GEOGRAPHICAL DISTRIBUTION. Fernando Noronha; Pernambuco (Kirkpatrick); Ascension Island
Discovery); Tortugas (31.12.9.7%).

This species, originally described from a few fragments, may usefully be redescribed
here.

DESCRIPTION. Zoarium branches rather straight and not widely divergent.

Zooecia (Fig. 18 B) smaller than those of Scrupocellaria bertholletii. Opesia oval,
occupying about one-half length of zooecium, filled by scutum, no cryptocyst. Lumen
of scutum usually constricted or closed at a point near stalk, with three or four recurved,
undivided branches on each side. Spines three external, two internal, and, on non-
fertile zooecia, one distal. Proximal external spine curved across aperture, cervicorn
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in most zooecia, with two to five tines, and crossing proximal internal spine which is
stout, unbranched, and curved across aperture.

Frontal avicularia small, absent from many zooecia, slightly larger on median zo-
oecium at bifurcation.

Lateral avicularia absent.

Fig. 18. A-D. Scrupocellaria frondis Kirkpatrick. A. 31.12.9.7. Dry Tortugas. Basal view showing
vibraculum and adjacent structures. B. 31.12.9.7. Dry Tortugas. Frontal view. C. St. 1, Ascension
Island. Young colony in slightly oblique basal view. D. 31.12.9.7¢. Dry Tortugas. Ancestrula with
rootlets and rudiments of first zooecium. Polypide omitted.

a. ancestrula, ax.v. axillary vibraculum, 7. rootlet, s. seta, v. vibraculum, 1—4, first four zooecia.

Vibracula (Fig. 18 A). Vibracular chamber not visible in frontal view of branch,
longer than wide, with lateral rootlet chamber, whole structure nearly circular, truncated
distally by transverse vibracular groove. Seta long and fine. One small vibraculum in
axil of bifurcation.

Ovicells longer than wide, with a few pores connected by radiating sutures.

Rootlets smooth.

RemARrks. The Discovery specimens agree very closely with the type and with the
specimens from the Tortugas figured here. The branches of the lumen of the scutum
are sometimes not quitc so much recurved.
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In the specimen from Pernambuco some zooecia agree very closely with the type, but
in others the branched spine has fewer tines and is less curved.

Several species with similar scuta are known from the tropical region of the Atlantic.
Smitt (1872, pp. 13, 14) described three from Florida as S. cervicornis (Pourt.),!
S. cornigera (Smitt) and S. pusilla (Smitt), and Waters described S. tridentata from the
Cape Verde Islands. Professor R. C. Osburn has found Smitt’s three species at the
Tortugas, and has very kindly sent me specimens of S. cervicornis (35.11.26.3) and
S. cornigera (35.11.26.2) and examined part of my material. S. pusilla® is represented
in the British Museum by some fragments from John Adams Bank, off Brazil (99.7.1.
786, 787). Smitt’s figures are accurate in all matters of importance, and there can be
no doubt that S. frondis is distinct from all three species. The bifid spine is a variable
feature and I have seen it in both S. cervicornis and S. cornigera (cf. Marcus, 1937,
pl. xi, fig. 26 A). S. frondis differs from both these species in the presence of the large
cervicorn spine, in the rounded scutum which never has the sharply pointed corners,
in the absence of lateral avicularia, and in the shape of the vibracula. The vibracular
chambers of S. cervicornis not only differ in shape, but are conspicuous in frontal view.
S. pusilla is a smaller, more delicate species. Its scutum is similar.to that of .S. frondis,
but it has no cervicorn spines, its vibracula are very different in shape, it has lateral
avicularia and its branches are more sinuous in outline.

Professor Osburn tells me (in a letter, 1935) that his S. cervicornis (1914, p. 192) is
the true S. cervicornis Smitt, that its ““cervicorn” spines would have been better de-
scribed as bifid, and that he has not before seen the species with the truly cervicorn
spine.

S. cervicornis Verrill (1900, p. 593) from Bermuda may have been one of these
species, but in the absence of any mention of branched spines is probably not S. frondis.

S. tridentata Waters possesses lateral avicularia, and enlarged trifurcate frontal
avicularia below the bifurcation, and has the spines arranged differently and all un-
branched.

The vibraculum of S. frondis resembles that of S. bertholletiz (Audouin), a species
whose rather larger zooecia have the same number of spines, but all unbranched, and
similar ovicells. The scuta of the two species are markedly different. The absence of
lateral avicularia is a distinction from specimens of S. bertholletii so far described, but
colonies from the Tortugas (Colman-Tandy Coll. 31.12.19.4; Professor Osburn,
35.11.26.1), and from Mozambique (1938.5.2.4), which otherwise agree exactly with
that species, have none.

Thornely has noted that the form recorded by her as S. frondis differs from Kirk-
patrick’s species in the presence of marginal avicularia and the shape of the scutum.
These points are confirmed by examination of her specimen in the British Museum
(1936.12.30.173), but I have been unable to see any ‘“tree-like” markings on the

I Not S. cervicornis Busk 1852a=.S. diadema (see Harmer, 1926, p. 375).

2 Harmer (1926, p. 382) regarded S. pusilla as synonymous with S. spatulata (4’Orbigny), but as my
remarks are based entirely on specimens from the Western Atlantic, the locality studied by Smitt, I have
used the name S. pusilla in this discussion.
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scuta, which appear to have a rather narrow, unbranched lucida, running straight from
the stalk to the opposite border of the blade, i.e. down the middle of the long axis of the
scutum and transverse to the long axis of the zooecium. The zooecia are a little shorter
and stouter than those of S. frondis and the ovicells are also shorter in proportion to
their width and have more numerous pores with raised borders. The frontal avicularia
are raised on short columns, those of S. frondis being sessile, and the cervicorn spine
also differs. In Thornely’s specimen its main axis is broad and flattened and the tines
are more numerous and shorter than in true S. frondis. Finally the vibracular chambers
are much larger than those of S. frondis, though similar in shape. I therefore regard
Thornely’s specimen as representing a distinct species.

The Tortugas material of S. frondis consists of a number of colonies growing to-
gether on weed. In most of them the ancestrula, which is evidently joined to the first
zooecium by a very fragile connexion, has broken away, but one was found complete
(Fig. 18 C), and another ancestrula which had not yet formed a whole daughter-
zooeclum was growing on the same weed and evidently also belonged to this species
(Fig. 18 D). From Ascension Island (St. 1, 16 November 1925) there are two similar
ancestrulae, each with two daughter zooecia and the beginning of a third. The
ancestrulae are short, with straight or convex sides and an oblique terminal opesia.
They have ten spines surrounding the opesia and no scutum. They are slung by two
rootlets, one issuing from each proximal corner of the first zooecium, and the second
zooecium has a vibraculum which gives rise to another anchoring rootlet. All the
zooecia have scuta and the typical number of spines. The number of tines on the
branched spine, which is bifid in the first zooecium, gradually increases, and both the
proximal spines gradually become more curved over the aperture. The typical arrange-
ment is attained by the end of the second or beginning of the third internode.

Canda Lamouroux, 1816

1. Canda arachnoides Lamouroux.
Canda arachnoides Lamouroux, 1816, p. 132; 1821, p. 5, pl. Ixiv, figs. 19-22; Busk, 18525,
p. 26, pl. xxxiii; 1884, p. 25; Waters, 1887, p. 89; Levinsen, 1909, p. 142; Harmer, 1926,
p. 385, text-fig. 17.
not Canda arachnoides Waters, 1909, p. 165.

STATION DISTRIBUTION. New Zealand: Sts. 934, 935.

GEOGRAPHICAL DISTRIBUTION. T'imor (Lamouroux); Australia (Busk ; Waters; Levinsen ; Harmer);
New Zealand (Waters; Discovery).

I have examined Waters’s specimens (kindly lent by the Manchester Museum), and
confirmed the Australian and Tasmanian records (1887). The Red Sea specimens
(1909) are clearly distinct from Canda arachnoides but not readily to be identified with a
described species, though agreeing in many ways with C. caraibica Levinsen. The
specimen from Enoshima, near Yokohama, recorded in the same paper, belongs to
C. pecten Thornely.

Waters wrongly quoted Philipps’s record of C. retiformis from Brazil as C. arach-
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unoides. Philipps (1899, p. 441) noted differences between the specimen from Brazil
(90.1.30.13), which appears to have been correctly determined as C. retiformis, and
her specimens from Lifu which have proved to belong to C. clypeata and C. pecten var.
scutata (see Harmer, 1926, pp. 387, 389).

Caberea Lamouroux, 1816

Two much-discussed groups of species of Caberea are represented in these collec-
tions, namely, the C. darwinii group and the C. boryi group. In C. darwinii the outer
distal border of the scutum typically meets a little projection from the outer border of
the opesia so that the operculum is framed, and there is usually another small condyle-
like process at the base of the stalk of the scutum (Fig. 21 A).! In C. boryi there is a
complete calcareous bar across the orifice underlying the distal border of the scutum
which is fused to it (Fig. 19 B). The bar has a suture, and it seems probable that it
is formed by the fusion of outgrowths equivalent to the condyle-like processes of
C. darwimi. The presence of a bar is associated with other characters apparently of
systematic value, and, although one can imagine the bar being developed secondarily
as the zooecium grows older, I have in fact found that it is laid down at a very early
stage in the development of the zooecia of those forms in which it is present, and I have
seen no tendency to its subsequent development in other forms. I therefore conclude
that the presence or absence of a bar is a character of systematic importance.

The C. darwinii group as I understand it extends over a wide area, and the characters
appear to intergrade in correlation with climatic conditions so that, despite the dif-
ferences, in size and other characters, of the extreme forms on the fringes of the area,
there may only be one species (see pp. 377, 383).

In the C. boryi group, on the other hand, I have given reasons for recognizing three
species, C. boryi, C. helicina and C. zelandica, whose differences are not correlated with
distribution. C. boryi has a wide range from the Mediterranean (perhaps England) to
Australia; the other two species are known from Australia and New Zealand, and from
New Zealand and Juan Fernandez respectively.

A frontal keel is a conspicuous feature of some biserial forms of Caberea, and most
species are also more or less keeled basally. The frontal keel is formed by the oblique
development of the frontal surface of the zooecia, so that they slope away from the mid-
line of the branch. The basal keel is formed partly by the convexity of the basal surface
of the branch, but chiefly by the projection of the vibracular chambers. The extent to
which a branch is keeled, both frontally and basally, is best estimated from a lateral view,
as can be seen in Figs. 20 A, B, 21 C, 25 D. In Fig. 25 D, for instance, there is a pro-
nounced basal keel, while the frontal surface, being rather flat, is seen in foreshortened
view. In Fig. 20 A the basal keel is less marked, but the frontal surface is so strongly
keeled that the opesia and cryptocyst are in almost full view. The frontal keel may be

1 Not always visible in all zooecia, unless suitably cleaned and mounted, and absent in the first-formed
zooecia of the colony, and in C. glabra MacGillivray which may be a synonym of C. darwinii, see p. 381.
Not shown in Busk’s figures of C. darwinii (1884, pl. xxxii, fig. 6), but present in his specimens, see my
figures (Figs. 21 A, 22 A-C).

D XXII 9
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accentuated by the presence of ovicells or large frontal avicularia. These structures
project more or less in all four figures, but by comparing the position of the aperture
this rather misleading feature is discounted.

The vibracula consist of a calcareous chamber containing the muscles which move
the seta, a calcareous groove in which the seta rests, and, at one side, a small rootlet-
chamber. The groove extends beyond the vibracular chamber, and the species differ
both in the proportion of the chamber to the groove and in the proportion of the whole
vibraculum to the zooecium. In C. bory: (Fig. 19 A) the chamber is small, the groove
is small and inconspicuous (though it may be longer than in Harmer’s figure), and the
whole structure is small in proportion to the zooecium, leaving considerable areas of the
basal zooecial wall uncovered, even when the rootlet is in position. In C. helicina
(Fig. 20 A), C. darwinii (Fig. 21 C) and C. rostrata the chamber is larger than in
C. boryi and the groove is much more developed, forming a larger proportion of the
whole structure. More of the basal surface is thus covered and a more pronounced keel
is formed. When the rootlets are present the appearance of a fairly close oblique striation
of the basal surface is produced. In C. zelandica the chamber forms a rather larger
proportion of the whole, and the vibracula lie more closely together (Fig. 20 B). In
C. angusta and C. transversa Harmer (1926, p. 363) the chamber is very long, with the
result that no distinction between the chamber and the extension of the groove beyond
it is noticeable in the outline of the vibraculum as a whole. The vibracula are larger,
and are in close contact throughout their length, covering very nearly the whole of the
basal surface of the branch (Fig. 25 D).

As pointed out by Harmer a calcareous bridge is constantly present, crossing the
groove near the articulation of the seta. From here nearly to the end of the vibracular
chamber the floor of the groove is membranous, so that the calcareous end-wall of the
chamber may form another bridge-like structure crossing the groove, as shown in
C. boryi by Harmer. Where, as in C. angusta (Fig. 25 D) and C. transversa, the chamber
is long and tapering, this second bridge is not noticeable. In C. zelandica (Fig. 20 B),
on the other hand, the short chamber ends much more abruptly, and the appearance
of a second bridge may be very marked.

Key to the species of Caberea in the collection

All the species in this key are biserial.

1. Calcareous bar?! across orifice, with scutum fused to it SR>
No calcareous bar, scutum may be connected to process from opposxte border of opesxa oo 4

2. Vibracular chambers small, distant from each other. Single frontal avicularia sometimes
much enlarged. Marginal avicularia not enlarged... 1. C. boryi

Vibracular chambers? large, near together or touching, single very large frontal avicularia not
present, some marginal avicularia may be moderately enlarged .. o

3. Branches stout, flat frontally, frontal avicularia small, proximal lobe of scutum often
reduced - ... 3. C.zelandica

Branches not particularly stout, kee led frontfllly, many frontal avxcul'ma may be moderately
enlarged, proximal lobe of scutum not reduced ... ... 2. C. helicina

1 See p. 3635. 2 See p- 366.
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4. Ovicells springing from about half distal border of orifice. Vibracula close together through-

out their length ... 7. C.angusta
Ovicells springing from whole w1dth of dlstal border of orlﬁce v1bracular chambers usually
not touching, grooves in contact ... e §

5. Scutum with pointed distal lobe, a very prominent giant frontal avicularium below many
of the bifurcations, its chamber narrowing to relatively small attachment, mandible
considerably longer than wide, other frontal avicularia not enlarged. Cryptocyst
narrow and smooth ... ... 8. C.rostrata
Scutum with blunt distal lobe, giant frontal av1culana below bifurcation rare,’ not very
prominent, their chamber widening to broad attachment, mandible comparatively short,
sometimes many frontal avicularia moderately enlarged, cryptocyst extensive, usually
granular ... 4. C.darwinii

1. Caberea boryi (Audouin). Fig. 19 A, B.

Crisia boryi Audouin, 1826, p. 242; Cellaires Savigny, pl. xii, figs. 41-4°.

Caberea boryi Harmer, 1926, p. 362, pl. xxiv, figs. 13-15; Canu and Bassler, 1928, p. 22;
1930, p. 19, pl. ii, figs. 10-12; Hastings, 1932, p. 411; Neviani, 1939, p. 23.

Caberea boryi (part) Busk, 18525, p. 38.

not Caberea boryi Busk, 18525, pl. xvi, figs. 4, 5 (=C. selandica).

not Caberea boryi Busk, 18525, pl. xxxviii; Busk, 1879, p. 194; Jullien 1888, p. 75; Calvet
1904, p. 7; Waters, 19054, p. 232 (see C. darwinii).

not Caberea boryi Kirchenpauer, in Studer, 1889, pp. 268, 269 (fide Marcus, see p. 374 below).

not Caberea boryi O’Donoghue, 1923, p. 161; 1926, p. 87.

not Caberea boryi Hasenbank, 1932, p. 359, text-fig. 28 (= C. darwinii var. occlusa).

STATION DISTRIBUTION. New Zealand: St. 934.

GEOGRAPHICAL DISTRIBUTION. Britain? (Busk; Hincks; Harmer); Roscoff (Waters); Mediter-
ranean (Audouin; Heller; Waters; Canu and Bassler); Atlantic Coast of Morocco (Canu and
Bassler); Madeira (Busk); South Africa (Busk; 99.7.1.304); Red Sea (1937.9.28.06); Indian Ocean
(Thornely); Amboina; Japan (Harmer); Australia (Busk? Waters; Hastings); New Zealand
(Discovery). Sce Addendum, p. sor.

Harmer (1926) redefined Caberea boryi.

Busk, as he himself recognized later (1884, p. 29), at one time confounded several
distinct species under C. boryi. Neither of his plates in the British Museum Catalogue
(18524, pls. xvi, xxxviii) represents true C. boryi (see C. zelandica and C. darwinii
below). Of his list of localities, Algoa Bay is confirmed by a specimen (99.7.1.304)
in his collection. The specimens from South Devon are not available, but doubtless
belonged to the British species, well known as C. boryi, whether it is Audouin’s species
or not (see Harmer, 1926).

The material from Cumberland Island likewise cannot be traced. Harmer accepted
Busk’s figs. 4 and 5 (pl. xvi) as C. boryi, and implied, in his synonymy, that they repre-
sented the Cumberland Island specimen. I have shown (p. 373) that they represent
C. zelandica, and were probably drawn from New Zealand material. It follows that
Harmer’s conclusion that the Cumberland Island specimen was C. bory: was not
founded on good evidence, though not improbable on geographical grounds. When

1 Found in var. guntheri, and in less pronounced form in some Antarctic specimens.
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Busk (1884, p. 29) reinstated the various forms that he had in 1852 merged in C. bory:
(see p. 373), he identified the Cumberland Island specimen with C. darwinii, and it thus
seems unlikely that it was true C. bory:. Its identity must remain uncertain, but it may
well have been C. helicina, for C. darwinii is not at present known from the Queensland
coast, whereas C. helicina is known from Broughton Island and has hitherto been
confused with C. darwinii.

The material from Madeira (Busk, 1860, p. 281; 99.7.1.844, 845) is characteristic
C. boryi, though fragmentary. Specimens from Glenelg (99.5.1.380) and Singapore
(99.5.1.376), labelled C. bory: in the Hincks collection (see Hincks, 1880, p. 63), are
both distinct from true C. boryi. The one from Glenelg is pluriserial, somewhat re-
sembling C. lata. The material from Singapore is very fragmentary. It is biserial but
shows none of the essential characteristics of C. boryi. Marcus found that Kirchen-
pauer’s specimens were not true C. boryi (see p. 374 below). The identity of C. bory:
Hutton (1873, p. 91) is also uncertain (see p. 374).

Dr O’Donoghue has kindly lent me material from Vancouver recorded by him (1923,
p. 161; 1926, p. 87) as C. boryi Audouin. It differs from true C. bory: in the complete
absence of scutum and oral bar, in the rarity and extremely small size of the frontal
avicularia, and in the shape and larger size of the zooecia. It appears to be closely
related to C. ellisii Fleming, which was also recorded from the Vancouver region by
O’Donoghue. The zooecia and ovicells closely resemble those of C. ellisii in size, shape,
form of cryptocyst, number of spines and absence of scutum. They differ in the small size
of the vibracular chambers (a character in which they resemble C. boryr), and in the rarity
of the frontal avicularia which are extremely small and only present on the median
zooecium at the bifurcation. Except for these median zooecia, the specimens are biserial.

A specimen from Puget Sound (Busk Coll. 9g9.7.1.871), agreeing very closely with
O’Donoghue’s material, was identified by Busk with C. ellisii. One branch is triserial,
and a few frontal avicularia are present on other zooecia than the median ones, but they
are small and very rare. In other respects, including the small size of the vibracular
chambers, the agreement with O’Donoghue’s material is very exact. The reference to
Hincks under C. bory: in O’Donoghue’s paper (1923) is a slip. Hincks recorded
C. ellisii, not C. boryi, from Queen Charlotte Island.

Fig. 19 B, drawn from a specimen from Ghardaqa, Red Sea (1937.9.28.6), shows
the characteristic relations of the scutum and oral bar. The ancestrula of this specimen
is closely similar in size and shape to that of C. helicina (Fig. 19 C).

2. Caberea helicina sp.n. Figs. 19 C, D, 20 A.

Caberea darwinii MacGillivray, 1886, p. 129; 18874, p. 141, pl. cxxxvii, figs. 1, 1 a-d, 5 (not
Caberea darwinii Busk).

? not Caberea darwinii MacGillivray, 1895, p. 25, pl. iii, fig. 10.

STATION DISTRIBUTION. New Zealand: St. 934.

GEOGRAPHICAL DISTRIBUTION. Victoria (MacGillivray); Port Phillip, Victoria (87.12.10.20;
97.5.1.235; 35.3.8.1); Sydney (81.10.21.355); Broughton Island (86.12.31.9); Tasmania
(1937.6.10.1); New Zealand (Discovery; St. TN g1).

Horotype. Port Phillip Heads. Bracebridge Wilson Collection, ¢7.5.1.235.
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Fig. 19. A. Caberea boryi (Aud.). 32.4.20.106. Great Barrier Reef Expedition, St. XII. Vibracular setae
cut short. B. C. boryi (Aud.). 1937.9.28.6. Ghardaqa, Red Sea. C, D. C. helicina sp.n. 35.3.8.1.
Port Phillip. C. Young colony with ancestrula. D. Part of the first zooecium from Fig. C more highly

magnified.
Transverse bar underlying scutum shown by dotted line. a. ancestrula, ¢r. crenulated edge of crypto-

cyst, m.av. marginal avicularium, o. ovicell, v. vibraculum.
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This species, which was very accurately figured by MacGillivray, is distinguished
from Caberea darwinii Busk by the characters of its scutum and cryptocyst. As in
C. boryi and C. zelandica, and in contrast to C. darwinii, there is a thickened, oblique
bar across the aperture to which the scutum is fused (Fig. 19 D). The scutum usually
has a small pointed distal lobe projecting over the thickened bar and a little point on
the proximal lobe, directed towards the stalk, though both may be lost. The proximal
lobe fills the opesia. Its lumen becomes narrower than that of C. darwinii, and curved,
constituting the ‘““helicine mark” of MacGillivray. The cryptocyst 1s wide proximally
and usually granular, and in at least some of the zooecia in every colony has a crenulate
border. This border may be distinct in very young zooecia in which the granulation of
the surface of the cryptocyst has not yet appeared. On the other hand, it is sometimes
not discernible till the specimen has been treated with eau de javelle. Enlargement of
many of the frontal avicularia is common in this species, as in C. darwinii, and was
shown by MacGillivray in his fig. 1. When the branch is seen in profile, these avicularia
may give a serrated edge to the frontal keel (Fig. 20 A). Some of the marginal aviculara
may also be slightly enlarged. There are usually two outer distal spines and one pedun-
cular spine. A second inner spine, which is also found in some specimens of C. darwinii,
is frequently present on young zooecia.

In the New Zealand specimens from St. 934 and St. TN g1 the cryptocyst is rather
smooth, though wide as in typical specimens. A line of beading is present, but 1s not
always quite at the edge of the cryptocyst, so that it is not very conspicuous in frontal
view. A third outer spine is often present and the peduncular spine may be long and
stout. The vibracular chamber is rather smaller than usual, but it is not as small as in
C. boryi and the grooves are long.

Two fragments from St. TN 144, belonging to this group of species, resemble
C. helicina in their scuta, enlarged frontal avicularia, small marginal avicularia and
moderate keel, and have long, stout peduncular spines like the other New Zealand
specimens; but the cryptocyst is rather narrow and uniform in width and has a smooth
edge. Though small, the colonies are mature, having ovicells and being strongly
calcified.

The Tertiary species figured as C. darwinii by MacGillivray (1893, pl. iii, fig. 10)
seems not to have had a bar across the aperture and is probably something different.

A young colony of C. helicina (35.3.8.1), consisting of an ancestrula and two zooecia
is shown in Fig. 19 C. The ancestrula is similar in shape to that of C. darwinii but
smaller, and has only formed one vibraculum. The first zooecium has a strongly crenu-
lated border and a scutum of characteristic shape, but the lumen is rather restricted and
does not form a helicine mark, and the oral bar is set transversely to the longitudinal
axis of the zooecium, instead of obliquely. Each zooecium has a marginal avicularium.

C. helicina is most nearly related to C. zelandica, but well-developed fertile colonies
of the two forms show pronounced differences. The branches of C. zelandica are flatter
frontally and stouter (cf. Fig. 20 A and B). The cryptocyst is very little, if at all, wider
proximally, and usually has a smooth edge. Rarely there is a little roughening or beading
near the base of the scutum. The frontal avicularia of C. zelandica are small, except for
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the median one at a bifurcation which may be slightly enlarged. The enlarged marginal
avicularia are of similar shape in the two species, but are rare and only slightly enlarged
in C. helicina, whereas in C. zelandica they are numerous and may be very large (Fig.
20 D). The proximal lobe of the scutum is usually reduced in C. zelandica, though
specimens in which some scuta are like those of C. helicina in this respect are found
(e.g. 99.7.1.884 and 1938.5.2.15). The two small colonies of C. zelandica from St.
TN 144 show that the first-formed zooecia of the colony also have scuta of this type.
The difference in the position of the bridge of the vibraculum which appears in
Fig. 20 A, B is not constant.

Marcus (19215, p. 91) regarded the form here identified with C. zelandica as the aged
state of C. darwinii (in which he included C. helicina), but the pronounced difference
between well-developed, fertile colonies of C. zelandica and C. helicina shows clearly
that the relationship is not an age succession.

Marcus mentioned specimens from South-west Australia, Port Jackson, New Zealand
and Carnley Harbour, Auckland Islands, as agreeing very closely with MacGillivray’s
description. As I have examined the material from Carnley Harbour and do not regard
it as belonging to C. helicina (see p. 379 below) I have not included any of these records
in my statement of the distribution of C. helicina.

3. Caberea zelandica (Gray). Plate VI, fig. 5; Fig. 20 B-D.
Selbia zelandica Gray, 1843, p. 292.
Caberea boryt (part) Busk, 18525, p. 39, pl. xvi, figs. 4, 5 (C. zelanica on plate).
not Caberea zelanica Busk, 18524, p. 378 (fide Busk).
Caberea lyallii Busk, 1884, p. 29 (nom.n. for Selbia zelanica [sic] Gray).
? Caberea lyallii Hutton, 1891, p. 103; Hamilton, 1898, p. 194; Hutton, 1904, p. 295.
? Caberea boryi (part) Hutton, 1873, p. g1.
Caberea darwinii (part) Marcus, 19215, pl. v, fig. 1a (not C. darwinii Busk).
Caberea darwinii Marcus, 19214, p. 96.
STATION DISTRIBUTION. New Zealand: St. 929.

GEOGRAPHICAL DISTRIBUTION. Specimens in British Museum: Auckland, New Zealand (Sinclair,
33.3.10.1; Busk Coll.as C. boryi, 1938.8.12.1); New Zealand (51.7.4.29;75.1.5.74; 90.5.27.72;
1934.10.24.31, 32; 1938.5.2.15; Busk Coll. as C. lyallii, 99.7.1.881, 885; Busk Coll. as C. lyallii
from B.Mus., 99.7.1.886; Busk Coll. as C. zelanica (boryi), 99.7.1.6549; Busk Coll. as C. lyallii
from Lyell, 99.7.1.884, 889; Busk Coll. as C. boryi from Lyell, 1938.8.12.2; Busk Coll. as C. bory:
from Colenso, 99.7.1.6612; Hincks Coll. 99.5.1.385, 391; St. 929, Discovery). Otago, New
Zealand (Hincks Coll. 99.5.1.193). Palliser Bay, Wairarapa, New Zealand (90.5.27.74, 76, 100).
Challenger St. 167, New Zealand (as C. rostrata, 87.12.9.129, and Busk Coll. 99.7.1.891). Cape
Maria van Diemen (St. TN 144).

Spectmens in other collections: New Zealand, 1 88; Auckland, New Zealand, I go (slides lent by
Dr Marcus). Masatierra, Juan Fernandez Islands, 28.3.1917, SPE 723, 30-45 m. and SPE 390
20-35 m. (Riksmuseum Stockholm 646, 645; also the specimen, I 86, figured by Marcus, 1921,
pl. v, fig. 14, lent by Dr Marcus).

DescripTiON. Colony thick, bushy (Plate VI, fig. 5), branching and joints typical of

the genus.



Fig. 20. A. Caberea helicina sp.n. 97.5.1.235. Port Phillip. Fertile branch, cleaned with eau de javelle,
side view. Contrast the obliquity of the frontal surface with the flat surface of C. zelandica, Fig. B.
B, C. C. zelandica (Gray). 33.3.10.1. Auckland, New Zealand. B. Fertile branch, side view.
C. Frontal view. Many of the spines and avicularia are represented by scars. D. C. zelandica (Gray).

99.7.1.889. New Zealand. Branch with enlarged marginal avicularia on one side and small ones on
the other.

All drawn from dry specimens seen by reflected light. 7. bar, f-av. frontal avicularium, fl. flange,
m.av. marginal avicularium, o. ovicell.
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Branches biserial, rather broad and flat.

Zooecia (Fig. 20 C, D) with one or two outer distal spines and one peduncular spine.
Cryptocyst little, if at all, wider proximally, granular except in young zooecia, edge
usually smooth, rarely a little roughened or beaded near base of scutum. Calcareous
bar, across opesia, forming proximal border of orifice.

Scutum fused to bar, distal lobe inconspicuous, proximal lobe of variable size, usually
small and appearing as an appendage from bar, sometimes covering opesia and having
point towards stalk as in Caberea helicina and C. boryi.

Operculum well chitinized.

Frontal avicularia small, showing usual reversal of direction on fertile zooecia.

Marginal avicularia with tendency to moderate enlargement, palatal surface sloping
obliquely towards frontal surface of branch (Fig. 20 D).

Vibracula (Fig. 20 B) covering large part of basal surface, groove not very long in
proportion to chamber, appearance of a second bridge may be marked (cf. p. 366).

Ovicells variable, usually wider than long, with large part of the ectooecium un-
calcified.

REMARKS. Gray’s description, which was based on material sent from New Zealand
by Dr Sinclair, would apply to any biserial Caberea, but the only biserial Caberea among
Sinclair’s New Zealand specimens in the British Museum belongs to the present species.
It is, however, probably not the specimen described by Gray. Unlike the majority of
Sinclair’s specimens, it bears no date, but the evidence of labelling, though not con-
clusive, points to its having been received with a later batch than that described by Gray
in 1843. It was not named by Gray, although the other particulars are in his hand-
writing. There is thus no type-specimen of C. zelandica.

Busk used Gray’s name (which he spelt zelanica) first for a species from Cumberland
Island (1852 a), and later, in the B.M. Catalogue, for the present species which he figured
recognizably though not very accurately (18524, pl. xvi, figs. 4, 5). By the time the text
of the catalogue was completed he had decided to include both of these in C. boryi, as
well as a South American Caberea which he had called C. patagonica on the plate,
regarding them as variations due to “age and other circumstances . This was, however,
not his final opinion, for in 1884 he reinstated the South American species as C. darwinii,
introduced a new name, C. lyallii, for C. zelandica Gray, and pointed out that the
supposed C. zelandica from Cumberland Island (see p. 367) was distinct from the New
Zealand species. Of the specimens included in C. boryi in the B.M. Catalogue, only
those from Devon and Algoa Bay were left in C. boryi, as appears from his statement of
the distribution of ““the true C. boryi of Audouin”.

The sentence in which he introduced the name C. lyallii makes it quite clear that he
believed C. zelandica Gray to be represented by a New Zealand species which he had
formerly called by Gray’s name. This could only be the New Zealand material of the
B.M. Catalogue, i.e. the present species. As Busk was working on the British Museum
collections when Gray was in charge of them, and only a few years after Gray’s work
was published, it may be assumed that at the time of writing his B.M. Catalogue he
knew which species Gray intended. His figures of C. zelandica may thus be taken as
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representing Gray’s species and amplifying the original scanty description. There are
inconsistencies in the Challenger Report, and I conclude that he reinstated C. zelandica,
and introduced a new name for it, as an afterthought, without making all the necessary
alterations in his manuscript, or relabelling all the specimens in his collection. He
apparently thought the new name desirable because he had used Gray’s name wrongly
for the Cumberland Island specimen, but this is not a valid reason, and C. lyallii i1s a
synonym of C. zelandica.

My conclusion that the present species is the one that Busk believed to be C. zelandica
Gray, and for which he unnecessarily introduced the name C. lyallii, is supported by a
number of his specimens. There is in particular a New Zealand specimen (99.7.1.886)
mounted in one of the styles of the B.M. Catalogue collection, and marked as having
come from the British Museum, which Busk successively labelled C. zelanica, C. boryi,
C. lyallii. It appears not to be the figured specimen for it has no vibracular setae.

Marcus’s figure (1921b, pl. v, fig. 1a) of a specimen of what he regarded as the
aged state of C. darwinii from Juan Fernandez is a characteristic representation of
C. zelandica. Through the kindness of Dr Marcus and of Dr Bock, I have been able to
examine both the figured slide and the unmounted material, and to confirm their very
close agreement with C. zelandica. Dr Marcus also lent me a specimen of this species
from Auckland, New Zealand.

Marcus examined the material from New Zealand recorded as C. bory: by Kirchen-
pauer (1889, pp. 268, 269) and showed that, as one might expect from its abundance,
it was not true C. boryi. As other New Zealand specimens identified by Marcus with
C. darwinii have proved to belong to C. zelandica it may be that Kirchenpauer’s material
did also, but it is possible that 1t belonged to C. helicina.

Hutton (1873, p. 91) apparently included more than one species in C. boryi, and one
had a complete bar. He subsequently adopted the name lyallii, as did Hamilton, but
without indicating what species was intended.

The relationship of C. zelandica and C. helicina 1s discussed on p. 370.

4. Caberea darwinii Busk. Plate VI, figs. 1-3; Figs. 21 A-C, 22 A-C, 23 A-D, 24 A.
Caberea darwinii (part) Busk, 1884, p. 29, pl. xxxii, fig. 6 c—f (not fig. 6a, b, see var. occlusa).
Caberea darwinii Waters, 1897, p. 10, pl. i, figs. 13, 21-25; Kluge, 1914, p. 618; Hasenbank,

1932, p. 357, text-fig. 27 A-F.
Caberea darwinii (part) Marcus, 19215, p. 9o.
? Caberea darwinii Marcus, 1921, pl. v, fig. 1.
not Caberca darwinii Marcus, 19214, p. 96; 19215, pl. v, fig. 1a (=C. zelandica).
not Caberea darwinii MacGillivray, 1886, p. 129 (= C. helicina).
Caberea boryi (part, patagonica on plate) Busk, 18524, p. 38, pl. xxxviii (not C. boryi (Audouin)).
Caberea boryi Busk, 1879, p. 194; Calvet, 1904, p. 7; Waters, 19054, p. 232.
Crisia boryi Jullien, 1888, p. 75, pl. xiii, fig. 5.
Caberca minima Busk, 1884, p. 30, pl. xxxii, fig. 5 a, b, d (not 5¢=_Cellaria).
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not Carbarea minima Ortmann,! 1889, p. 23, pl. i, fig. 9 a, b.
? Canda patagonica d’Orbigny, 1842, pl. ii, figs. 5-9; 1847, p. 9.
? Caberea glabra MacGillivray, 1886, p. 129; 18874, p. 142, pl. cxxxvil, figs. 2—4; 1887, p. 200.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 6, 51, 56, 399, 1321, 1909,
WS 82, WS 84, WS 85, WS 86, WS 87, WS 88, WS g5, WS 225, WS 231, WS 243, WS 247,
WS 755, WS 847; South Indian Ocean, Sts. 1562, 1563, 1564; Antarctic: Weddell Quadrant,
Sts. 42, 45, 140, 148, 153, 160, 167, 190, 195, 371, 1948, WS 25, WS 27, WS 33, WS 42, MS 14,
MS 64; Victoria Quadrant, Sts. 1660. New Zealand: St. 934.

GEOGRAPHICAL DISTRIBUTION. Magellanic Region (Calvet; Waters; Discovery); Patagonian Shelf
(Busk; U.S. National Museum; Discovery); New Zealand (Discovery); Auckland Island (Marcus);
Tristan da Cunha; Marion Island; Prince Edward Island (Busk; Discovery); Gough Island (Dis-
covery); off South Africa; Possession Island (Busk); Kerguelen (Busk; Hasenbank); Bouvet Island
(Hasenbank); South Georgia (Calvet; Discovery; Shackleton-Rowett Expedition); Shag Rocks;
South Sandwich Islands; South Orkney Islands; near Elephant Island; South Shetland Islands;
Palmer Archipelago (Discovery); Wilhelm II Land (Kluge); Oates Land (Terra Nova); Ross Sea
(National Antarctic Expedition; Terra Nova; Discovery).

HoLoTypPE. 99.7.1.855, Straits of Magellan, Darwin, selected here.

A number-of forms have been confused with Caberea darwinii Busk. Three of these
have now been distinguished, namely C. selandica (Gray) and C. helicina sp.n., described
here, and C. boryi (Audouin), redescribed by Harmer (1926). A rather diverse collection
still remains, but there is some reason for thinking that most of the variation may be
correlated with differences in the climatic conditions in different parts of the wide range
of a single species. Before this can be discussed the various forms must be described,
and it will also be useful to record the identity and locality of certain figured specimens
and to select a holotype. ¢

F1Gurep spECIMENS. With one exception the locality from which the specimens of
Caberea figured on pl. xxxii of the Challenger Report were obtained is noted on the
original drawing, and in every case the drawing is accompanied by a sketch of the whole
colony (only one of which was published) from which the particular colony figured can
be recognized. The information is as follows: figs. 6 a, b, Challenger St. 142,
87.12.9.132; fig. ¢, Prince Edward Island, Challenger, 87.12.9.135; figs. d and e,
Challenger St. 148, 87.12.9.136; fig. f, South Patagonia, Darwin, 99.7.1.856.

SELECTION OF HOLOTYPE. It seems clear, from Busk’s introduction of C. darwinii as
a new name for C. patagonica Busk (1852, pl. xxxviii), that a specimen from Darwin’s
South American material should be selected as the holotype.? The choice thus lies
between four specimens. Two of these (54.11.15.84, East Falkland Islands and
54.11.15.83, without exact locality) are in the collection deposited in the British
Museum by Busk in 1854 (see p. 303). The other two, kept by Busk in his own collection

1 QOrtmann’s figure does not agree with C. minima Busk, but neither does it, I consider, with C. bory:
(cf. Harmer, 1926, p. 362).

2 Ortmann (1889, p. 23) considered that the material figured as C. darwinii by Busk (1884, pl. xxxii,
fig. 6) was different from C. patagonica Busk (1852, pl. xxxviii), with which he was inclined to merge
C. minima Busk (1884, pl. xxxii, fig. 5). Reasons are given here for regarding all the material in question as
representing one species. In any case the name C. darwinii, being an absolute synonym of C. patagonica,
would not be available for the Challenger material if distinct.

10 2
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Fig.
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21. A—C. Caberea darwinii Busk. A. Part of the type-specimen of C. darwinii, 99.7.1.855. Straits of
Magellan, in slightly oblique frontal view. Vibracular setae curtailed. B. Part of the type-specimen of
Caberea minima Busk, 87.12.9.144, Challenger St. 315, in slightly oblique frontal view. C. A speci-
men of antarctic-type, National Antarctic Expedition, McMurdo Sound. Lateral view. Vibracular
setae broken. Opercula present.

All drawn from dry specimens seen by reflected light. f.av. frontal avicularium, 7.0 incomplete ovicell,

0. ovicell.
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and now in the British Museum, can both be recognized as figured specimens. Of these
99.7.1.855 (Straits of Magellan) is figured ( x 2, not natural size as stated) in pl. xxxviii,
fig. 1 of the B.M. Catalogue. The other, 99.7.1.856 (South Patagonia, 19 fm.) is, as
we have seen, the original of Challenger pl. xxxii, fig. 6 f. It has not been possible to
determine which, if any, of these four specimens were used for figs. 27 in the B.M.
Catalogue, but as 99.7.1.855 is the original of fig. 1, and is a complete and well-
preserved colony, I select it as the holotype.

DescriPTION OF SPECIMENS. The holotype (Fig. 21 A), and other specimens from
Darwin’s collection represent one of the extremes among the specimens attributed to
C. darwinii. They are indistinguishable from C. mimima (Fig. 21 B) which is thus, as has
been suggested by various authors (e.g. Marcus, 19214, p. 96), a synonym of C. dar-
winii. The colonies are small, compact and fan-shaped, branching freely (cf. Plate VI,
figs. 1, 2). The branches are rounded or flattened, rather than keeled, frontally. The
ovicells are at least as wide as long and are only slightly oblique. There are usually two
and occasionally three spines on the outer distal corner (sometimes very close together
and hiding each other), one inner spine near the base of the scutum (peduncular spine),
and often another inner one placed more distally (Fig. 21 A). The scutum is more or
less rounded, its proximal lobe is the longer, but is not particularly long. The cryptocyst
may be smooth or slightly granular. The frontal avicularia are not noticeably enlarged.
The setal grooves and setae of the vibracula are relatively short.

The other extreme is represented by some of the Antarctic material of the National
Antarctic Expedition. The colony consists of long, stout, rather straggling branches.
The zooecia are large and long, those of the minima type being less than two-thirds
the length of the Antarctic ones. The vibracula are large, with long setal grooves and long,
stout setae. The zooecia face obliquely away from the mid-line of the branch, giving it
a slight keel (Fig. 21 C), which tends to be accentuated by the enlargement of the frontal
avicularia, which are placed on this line, and by the ovicells which are usually placed
obliquely so that their most prominent portion comes on to the projecting median portion
of the branch. The avicularium on the median zooecium at the bifurcation is commonly
the largest, though not differing in shape, nor very markedly in size, from the others
(Fig. 24 A). The cryptocyst is granular. The scutum has a long proximal lobe. The
spines in such specimens are commonly reduced to two, a stout one at the outer distal
corner and a peduncular spine near the stalk of the scutum, but the more typical arrange-
ment with two outer and one peduncular spine is also found, and in the figured specimen
the small spine distal to the peduncular spine is also present. The larger size of Ant-
arctic specimens of this species was also noticed by Kluge.

Challenger specimens are intermediate between these two extreme types. In the
specimen from St. 148, Possession Island, Crozet Group (Plate VI, fig. 3), the branches
are moderately keeled (cf. Busk, 1884, fig. 6 d), and many of the frontal avicularia are
somewhat enlarged (Fig. 22 A). The zooecia and vibracula are large, the ovicells rather
oblique and the cryptocyst sharply defined and granular. A single outer distal spine is
usual, but there are two on some of the zooecia in the proximal part of the colony, which
does not otherwise differ from the other parts.



Fig. 22. A-C. Caberea darwinii Busk. A. 87.12.9.136. From Challenger St. 148, off Crf)zct Islaqu.
Very slightly oblique view. B. 87.12.9. 133. From Nightingale Island, Challenger (?o]lectum, shown'n%
enlarged frontal avicularia. C. g9.7.1.850. From Challenger St. 142, off South Africa. D. C. _darwmu
var. occlusa var.n. Part of the type-specimen from Challenger St. 142, 87.12.9.132. One zooecium and

adjacent structurcs. :
All drawn from dry specimens seen by reflected light.



CABEREA 370

The specimens from Swain’s Bay, Kerguelen (99.7.1.846, 851, 853), recorded by
Busk (1879, p. 194) as C. boryi, are a little less robust than those from St. 148, the frontal
avicularia are less enlarged, and two outer distal spines are more commonly present.
The Challenger material from Marion Island (87.12.9.134, 135, 139, 141, 99.7.1.852,
854) and onc specimen from Challenger St. 142 (99.7.1.850)! resemble those from
Swain’s Bay (Fig. 22 C). The specimen from St. 142 has particularly large frontal
avicularia on the fertile zooecia.

‘The Challenger specimens from Kerguelen (87.12.9.137, 142, Challenger St. 149)
are exceptionally slender. The branches are not keeled, the frontal avicularia are not
enlarged, and the vibracula are not quite so large as those of the colony from Possession
Island. T'wo outer distal spines are usual.

The Challenger colonies from Nightingale Island, Tristan da Cunha (87.12.9.133,
99.7.1.847, 849) are intermediate in character between those from Swain’s Bay and
those of the minima type, the branches being of medium length and only slightly keeled
and the outer distal spines usually numbering two and sometimes three (Fig. 22 B).
‘The vibracula are a little smaller than those of the Swain’s Bay specimens, and many of
the frontal avicularia are enlarged. The figures of these specimens given by Waters
(1897, pl. 1, figs. 13, 25) are inaccurate, particularly in the relationship of the scutum
and the orifice, features in which the specimens agree with those from Swain’s Bay.

‘The specimens obtained by the National Antarctic Expedition at their winter quarters
in McMurdo Sound, Ross Sea, are all of Antarctic type, but some of those taken by the
“T'erra Nova’ in the Ross Sea region somewhat approach the Swain’s Bay type.

In the Discovery collection the majority of the specimens can be put without
hesitation into one of three groups (minima type, robust Antarctic type, and inter-
mediate Swain’s Bay type) described above. The specimens that cannot readily be
placed form two groups, one intermediate between the minima and Swain’s Bay types,
the other between the Swain’s Bay and Antarctic types.

SyNoNYMY. In view of the ease with which the condyle-like process near the base
of the operculum (see p. 365 above) can be overlooked, and considering their locality and
their agreement with C. darwimi in other respects, I accept Hasenbank’s figures of
specimens from Bouvet Island as representing C. darwinii. The zooecium in Fig. A
is as large as those of Antarctic type, but in other respects (c.g. spines and frontal
avicularia) is of less extreme character. Fig. F approaches the minima type, but re-
sembles C. glabra (see p. 381) in the shape of the scutum as well as in the absence of the
condyle-like process. The zooecium is, however, larger.

Marcus (1921 @) mentioned that the material from Juan Fernandez was of the strongly
calcified type, with short, broad zooecia, which he regarded as the aged state of
C. darwinii. 1 have shown above (p. 374) that his specimens of this type from both Juan
Fernandez and Auckland, New Zealand, belong to C. zelandica. His unmounted
material from Carnley Harbour, Auckland Island, 6.12.1914 (Marcus, 19215, p. 91),
kindly lent me by the Copenhagen Museum, agrees with typical C. darwinii (minima

1 The other specimens from this station belong to var. occlusa, see p. 385



Fig. 23. A-D. Caberea darwinii Busk. A. Young colony with ancestrula from St. 1563, Marion Island.
Lateral view. B, C. Young colony from St. TN 339, Ross Sea, frontal and basal views. The ancestrula is
broken (dotted line) and the colony is flattened (notice the angle between the ancestrula and zooecia in
Fig. A). D. Zooecium from a specimen of the minima type, from St. 1321, Straits of Mageilan.
E. C. glabra MacGillivray. 99.5.1.378, Port Phillip Heads.

b. bud of second zooecium, co. condyle-like process, r.av. rudiment of frontal avicularium, sc. scutum,

9. vibraculum:.
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type). The figured specimen (pl. v, fig. 1) from Auckland Island lent me by Dr Marcus?!
is, however, rather different. Its zooecia are about the same size as those of the minima
type, but it has a more granular cryptocyst and a scutum with a longer narrower distal
lobe and a longer stalk, and, although a small process is present, the scutum is not con-
nected distally with the opposite cryptocyst.

It is unlikely that Stach’s record of C. darwinii (1937, p. 378) from Lady Julia Percy
Island, Bass Strait, was based on true C. darwinii.

I have been unable to trace Busk’s specimen from Cumberland Island, recorded in
the B.M. Catalogue as C. boryi, and later (1884) referred to C. darwinii (see p. 373 above).

I have examined C. boryi Waters (19o5a) from Cape Horn, kindly lent me by the
Manchester Museum, and find that it is a specimen of C. darwinii approaching the
minima type. I agree with Marcus that it may confidently be assumed that both Jullien
(1888) and Calvet (1904) had C. darwinii. It is clear from Calvet’s statement of distri-
bution that he did not distinguish C. boryi and C. darwinii, and there is no evidence that
true C. boryi has ever been found in the South American region.

It is hardly necessary to mention that Busk’s pl. xxxii, fig. 5¢, does not represent a
Caberea. The young Cellaria from which it was drawn is still attached to the type-
specimen of Caberea minima.

C. glabra MacGillivray (Fig. 23 E), whose resemblance to C. darwinii was noticed by
Marcus (19214, p. 91), remains to be considered, and my material has been insufficient
to settle its position. Two typical colonies from Port Phillip (Bracebridge Wilson Coll.
88.11.14.422,97.5.1.2382) closely resemble the minima type of C. darwinii. The chief
distinction lies in the absence, in C. glabra, of the little condyle-like process at the base
of the stalk of the scutum, to which the operculum articulates in C. darwinii (cf. Fig.
23 D, E). As aresult, the scutum appears longer-stalked in C. glabra, although the stalk
is often stouter and the lobes less clearly marked off from it than they are in C. darwinii.
The distal lobe of the scutum is usually narrower and often pointed and turned a little
forwards (i.e. frontally), whereas, in C. darwinii, it is broad and blunt, but there is a
good deal of variation. No zooecium of typical C. glabra has been seen with three outer
spines as is sometimes seen in the minima type of C. darwinii, but the peduncular spine
may be long and stout. In both C. darwinii and C. glabra a small inner spine, distal to
the peduncular spine, may be present. The frontal avicularia are on the whole larger in
C. glabra than in the minima type, and the one on the median zooecium at a bifurcation
is often the largest, though not greatly enlarged in typical specimens. As in the minima
type, the cryptocyst may be smooth or granular. The presence of C. glabra at South
Trinidad Island, off Brazil (Terra Nova Coll.), in latitudes comparable to those of its
Australasian localities, suggests that it is a further term in the darwinii series (see p. 382),

I It is mounted on the same slide (I 86) as the figured specimen of C. zelandica from Juan Fernandez.

2 There is also a colony from Port Phillip (Hincks Coll. 99.5.1.378), identified by Hincks with C. darwinii,
which agrees with the Wilson specimens, and the same characteristics are seen in colonies from Tasmania
(99.7.1.888, 34.1.18.4), South Australia (99.7.1.887), Port Phillip (1938.8.2.1, 99.5.1.392), New
Zealand (St. 934 and St. TN 144). Stach (1937, p. 378) recorded C. glabra from Lady Julia Percy Island

in Bass Strait.
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representing the growth of C. darwinii in the warmer waters north of the sub-Antarctic
region. The presence of the minima type of C. darwinii at Auckland Island in sub-
Antarctic water south of the New Zealand localities of C. glabra also supports this idea.
The matter is, however, not as simple as this, for small colonies from St. 934, north of
New Zealand, appear to represent the minima type of C. darwinii, some, at least, of the
zooecia having a process at the base of the scutum, and three outer spines being found.
These colonies have very long, stout, peduncular spines.

The question is further complicated by the existence of specimens from New Zealand
and Japan, agreeing in their main characters with C. glabra, but diverging in various
ways from the typical specimens. The New Zealand material from St. 934 and St. TN
144 is chiefly remarkable for the stoutness of the peduncles of the scuta, but one speci-
men from each station has giant frontal avicularia, and scuta with a broader, straight-
edged distal lobe. The older zooecia of these young colonies have three outer distal
spines. Another specimen from New Zealand (Busk Coll. g9.7.1.5014) has giant
frontal avicularia which are rather broader and blunter than those of the other specimens.
Although connected distally, the scuta have a much smaller blade than those of typical
C. glabra, with a small blunt proximal lobe and a pointed distal lobe. Specimens from
the south coast of Japan (78.1.10.14) resemble Hincks’s New Zealand specimen in
their giant frontal avicularia, but in other respects agree with typical C. glabra.

We have also the form described by MacGillivray (18874, p. 142, pl. cxxxvii, fig. 4)
as C. glabra var. dolabrata in which giant frontal avicularia are not found, the scuta
resemble those of Hincks’s New Zealand specimen in outline, but are not connected
distally, and the peduncular spines are exceptionally long and stout. This form is
represented in the British Museum by an unmounted colony from Port Phillip
(87.12.10.34), and six slides, coming from Port Phillip (99.7.1.882), Warrnambool
(99.5.1.382, 383, “Warnamboul” on labels), Flinders Island (86.25.29.30, 31) and
Puebla Bay (88.11.14.379), all in the Victorian region.

Only the examination of more material could determine the relationship of this group
of Australasian and Japanese forms (including C. glabra) to C. darwimii and to each
other.

Young colonies of C. transversa Harmer (including those from the Barrier Reef,
Hastings, 1932, p. 411) are hardly to be distinguished from typical C. glabra, although
adult colonies are much more robust and differ clearly from adult colonies of C. glabra
in the shape of scuta and ovicells, and in the larger, more closely placed, vibracula.
Bassler’s material of C. transversa from the Philippines (31.12.30.69) agrees closely
with the type in these respects.

Discussion oF DISTRIBUTION. It will be noticed that, although C. darwinii has several
times been recorded from Japanese localities, I have omitted Japan from the distribution.
These records are without supporting evidence. Even the diagnosis accompanying
Okada’s record of a “small specimen’ (1934, p. 8) is not a description of the actual
specimen but a quotation, almost verbatim, of Busk’s definition. The species is typically
Antarctic and sub-Antarctic, and has not been recorded from the Malay Archipelago,
the China Sea, Northern Australia, or Queensland, so that its occurrence in Japan
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seems improbable, and I am inclined to await further evidence before accepting it as
Japanese. Possibly some of the Japanese records are based on glabra-like specimens
such as are discussed on p. 382.

The known area of distribution of C. darwinii (see p. 375) corresponds very closely to
the sub-Antarctic and Antarctic regions of the southern ocean as limited, at the surface,
by the subtropical convergence (see Fig. 59, and Deacon, 1933, 1937), though the species
extends as far north as South Trinidad and the north of New Zealand (see p. 382).

Table 1. Summary of distribution of Caberea darwinii and Caberea glabra

The heavy lines A and B mark the positions of the subtropical and Antarctic convergences (see Fig. 59).
The localities in the subtropical and sub-Antarctic zones are arranged according to their distance northward
from the convergence that constitutes the southern limit of the zone. The Antarctic localities are arranged
from north to south according to latitude. New Zealand lies across the subtropical convergence, but the
specimens come from the northern part of the islands.
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* Also known from Victoria and Tasmania. For discussion of related forms see p. 381.
+ Single specimen from shallow water.
1 Based on Hasenbank’s figures, see p. 379.

Table 1 shows the distribution of the different types of colony and a general tendency
is at once apparent, the small minima type being found to the north, the robust Antarctic
type to the south, and the intermediate types forming a roughly graded series in the
intermediate regions.t

The chief exception appears to be the colony of Swain’s Bay type from Challenger
St. 142 which is off South Africa and north of the subtropical convergence (35° 4 S,

1 A specimen of Swain’s Bay type from near Elephant Island was discovered too late for inclusion in
Table 1. As it should come between the South Orkney and South Shetland Islands it extends the range of
this type southward.
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18° 37" E, 150 fm.=275 m.). The nearest Discovery stations at which soundings were
taken were St. 102 at 35°29' 20" S, 18°33" 40" E, in 1800 m., and St. 407 from
35°13°S, 17° 504" E to 34° 57' S, 17° 48" E in 2822 m. It is thus evident that Chal-
lenger St. 142 must have been on the slope of the continental shelf. Hydrological data
are rather scanty, but the ‘Discovery’ took a series of temperatures at St. 102 which
shows a uniform temperature down to 50 m. after which the temperature falls, the
maximum fall being between 150 and 200 m. In this connexion it is worth noticing
Deacon’s reference (1937, p- 57) to a northward-flowing current of sub-Antarctic water
at 200 m. in the region of the subtropical convergence south of South Africa. These are
mere hints, but they suggest that hydrological conditions off the continental shelf in the
South African region may be such as to account for the occurrence there of specimens
of C. darwinii of more southerly type.

To get a rough idea of the relationship of the whole fauna at Challenger St. 142 the
list given by Murray (1895, p. 416) was examined. At that time about 459, of the
species were not known elsewhere. Of the remainder, more than a third were also taken
at sub-Antarctic stations.

The occurrence of specimens approaching the Antarctic type at Possession Island
(Challenger St. 148) may perhaps be related to the greater depth at which they were
obtained, the dredgings being made at 210-550 fm. as compared with 20-127 fm. at
Kerguelen and 50-150 fm. at Prince Edward Island (Murray, 1895, pp. 439, 458, 475)-
The relationships of the other Cellularine Polyzoa of these islands are discussed on
p- 483. —

Where two or more types are found in the same region, there are some indications
of a correlation with depth, despite the small range of depth represented (see, for
example, Tables 4 and 35, pp. 487, 490, showing the range of depth at South Georgia and
in the Patagonian region), but it is very inexact, as might be expected in view of the
complicated depth relations of the different types of water.

The smaller zooecia, flat branches, greater number of spines, and less specialized
vibracula, scuta and avicularia, are all features of C. minima which can be regarded as
juvenile, and one does in fact find some gradation in these characters as one passes from
the base to the tip of some colonies. I have not, however, found the whole range in
any one specimen, and the correlation with geographical distribution is enough to show
that it is not simply a case of the gradual assumption of the adult characters as the colony
grows. The distribution of certain species of Amastigia, discussed on p. 325 is comparable.

ANCESTRULAE. Ancestrulae attributed to Caberea darwinii were obtained from Marion
Island and Prince Edward Island (Sts. 1562, 1563, 1564, 7. iv. 35, 12 ancestrulae), the
Burdwood Bank (St. WS 87, 3. iv. 27, 1 ancestrula), South Georgia (St. 42, 1. iv. 26;
St. WS 33, 21. xii. 265 St. WS 42, 7. 1. 27, 3 ancestrulae), off Oates Land (St. TN 194,
22. ii. 11, 2 ancestrulac), Ross Sea (St. TN 3309, 24. i. 12, 1 ancestrula), and McMurdo
Sound (National Antarctic Expedition, 28. ii. 02, 2 ancestrulae).

The ancestrula is vase-shaped, with spines all round the obliquely terminal opesia
and the colony is slung by rootlets (Fig. 23 A~C). The first two, or more, zooecia have
more than the typical number of spines, and no frontal avicularia. Scuta, with a well-
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developed distal lobe, are present on them, and neither the projection from the outer
margin of the opesia nor that at the base of the stalk of the scutum is present. The
cryptocyst is narrow and the vibracula small. On succeeding zooecia, frontal avicularia
appear, the spines decrease in number, the cryptocyst becomes wider proximally and
more granular, the scutum becomes blunter distally and meets a lobe from the opposite
edge of the opesia, and the vibracula increase in size, until the typical adult charac-
teristics are attained.

From Marion Island there are several young colonies which have not advanced far
enough to show the characteristics of the species but agree so closely with the corre-
sponding parts of the more advanced colonies that they are identified with fair certainty.
The young colony from St. TN 339 (Ross Sea), shown in Fig. 23 B, C, is similar. In it
the ancestrula was lightly attached by a membranous vesicle as well as by a pair of root-
lets springing from the bases of the two first zooecia. The vesicle evidently represents
the primary attachment by which the ancestrula was fixed before the rootlets developed,
and no doubt other ancestrulae, now slung by rootlets, were originally attached in the
same way. In some of them the remains of the vesicle can be seen.

A few ancestrulae which have not yet given rise to a whole zooecium have also been
identified with C. darwinii on the strength of their agreement in shape, and the presence
of less dubious specimens from the same stations. It is interesting to see that the first
pair of rootlets, and the vibracula belonging to the first two zooecia, may be fully formed
while the buds of the zooecia are still at a very rudimentary stage. On the other hand,
one of the specimens with a fully formed first zooecium has only one vibraculum.

The fifteen ancestrulae from Marion Island, Prince Edward Island and South Georgia
range in length from 034 to 0-42 mm., the average being 0-37 mm. The four ancestrulae
from the Ross Sea region are larger, ranging in length from 0-42 to o-50 mm., average
046 mm., which suggests that the ancestrulae, like the other zooecia, are larger in the
Antarctic. This might perhaps be expected, but more Antarctic ancestrulae would be
needed before it could be regarded as established.

5. Caberea darwinii var. occlusa var.n. Fig. 22 D.
Caberea darwinii (part) Busk, 1884, p. 29, pl. xxxii, fig. 6a, b.
Caberea boryi Hasenbank, 1932, p. 359, text-fig. 28.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. South Africa (Busk; Hasenbank).
Hovrorype. Challenger St. 142, 35° 4’ S, 18°37'E, 150 fm., 87.12.9.132.

One colony from Challenger St. 142 has already been described among the specimens
of C. darwinii (p. 379), but two others (87.12.9.132, 138) appear to represent a distinct
variety. In them the cryptocyst on the outer distal side of the opesia is expanded in
such a way that three-quarters of the proximal border of the operculum is in contact
with the distal edge of the cryptocyst, the remaining quarter being connected with
the small process from the other side of the opesia and with the very narrow distal
lobe of the scutum (Fig. 22 D). The inner distal spine is rather constantly present.
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As in many specimens of C. darwinii, there are many moderately enlarged frontal
avicularia.

Hasenbank’s figure shows all these peculiarities and clearly represents this variety.
He recorded C. boryi from four South African stations, and he has kindly informed
me that the figured specimen came from St. 114, which was in Simon’s Bay at 70m.
Challenger St. 142, on the other hand, was on the edge of the continental shelf (see
p- 384).

Although this variety shows some resemblance to C. boryi, I am satisfied that its
affinities are with C. darwinii. It differs from C. boryi in its extensive, granular crypto-
cyst, in the absence of an oral bar, in the large vibracula which almost completely cover
the basal surface, in the absence of giant frontal avicularia and the presence of many
moderately enlarged ones. In all these respects it resembles C. darwinii, particularly
specimens of the Swain’s Bay type. In the part played by the cryptocyst of the outer
side of the opesia in the formation of the proximal lip of the orifice, it far exceeds
C. boryi, and in this respect it is distinct from both C. boryi and C. darwinit. In C. boryi
the outer cryptocyst forms less than half the lip and widens towards the orifice to do so
(see Fig. 19 B and Harmer, 1926, pl. xxiv, fig. 13). In var. occlusa the cryptocyst forms
fully three-fourths of the lip, although it is little, if at all, wider in that part. 'The varia-
tion of typical C. darwinii shows that size may be of little systematic significance, but it
should be mentioned that the zooecia of var. occlusa are larger than those of C. bory:
(cf. Figs. 19 A and 22 D in which the difference in size is quite marked despite the
greater magnification of the drawing of C. boryr).

The original drawing of fig. 6b in the Challenger Report is accompanied by a sketch
of the whole colony (reproduced in the Report as fig. 6a) which can be recognized as
representing the colony now made the type of var. occlusa. This indication of the identity
of the specimen figured by Busk is confirmed by the fact that the actual branch shown
in fig. 6b can be recognized from the accuracy with which certain details are drawn.
Despite this, the drawing of the scutum and cryptocyst is inaccurate and shows none of
their peculiarities. My Fig. 22 D is drawn from the same specimen.

6. Caberea darwinii var. guntheri var.n. Plate VI, fig. 4; Fig. 24 B.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. WS 840, WS 871.
GEOGRAPHICAL DISTRIBUTION. Off Patagonian Shelf, below 336 m. (Discovery).
Horotype. St. WS 840.

These specimens differ from typical C. darwinii in the presence of gigantic avicularia,
placed proximally to many of the bifurcations, the other frontal avicularia being small
(Fig. 24 B). The gigantic avicularia have a broad mandible, and the avicularian chamber
spreads proximally over the peduncles of the scuta of neighbouring zooecia, forming
lobes of which the more proximal is usually long and pointed. The extensive cryptocyst
is finely and evenly granular as seen in dry specimens, but may appear almost smooth in
a balsam preparation.

In the relatively luxuriant growth of the colonies (Plate VI, fig. 4), in the large size
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of the zooecia and vibracula, in the number of spines, and in the keeled frontal surface
of the fertile branches, this variety resembles the Antarctic form of C. darwinii. It
differs in the small size of all the frontal avicularia except those on the median zooecia
at the bifurcations, and in the large size and characteristic shape of these median
avicularia. In the Antarctic form the avicularium on the median zooecium may be
larger than the other frontal avicularia, but all are more or less enlarged and of
similar shape so that there is not the marked contrast that is found in this variety
(cf. Fig. 24 A, B).

Coming from the region of the Falkland Islands and showing so many of the charac-
teristics of the Antarctic type var. guntheri seems at first sight to disagree with the distri-
bution of C. darwinii as summarized on p. 383. The stations at which the variety replaced
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Fig. 24. A. Caberea darwinii Busk, Antarctic type. National Antarctic Expedition, McMurdo Sound.
B. C. darwinii var. guntheri var.n. St. WS 840, between Burdwood Bank and Patagonian Shelf. Both
drawings show the zooecia immediately preceding a bifurcation. In Fig. B the scutum of the median
zooecium is broken, and the granulation of the cryptocyst has been omitted from all but one of the

zooecia.
c. cryptocyst, mdb. mandible, op. operculum (open), sp. spine, v. vibraculum.

the typical form are, however, the deepest from which Polyzoa were obtained in the
Patagonian region, and there is some reason to think that they are influenced by
Antarctic conditions (see p. 436).

The form from Juan Fernandez figured by Marcus (19214, p. 98, text-fig. 14a) as
C. rostrata (see p. 390 below) also has a giant avicularium before the bifurcation, with the
chamber spreading proximally, but with a longer mandible, and no pointed prolongation
of the chamber. Spines are more numerous than in var. guntheri, and the zooecia are
smaller and have a smooth cryptocyst with no marked proximal widening. The scuta
are similar in shape and have a distal connexion, as in C. darwinii, but the condyle-like
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Fig. 25. A, B. Caberea rostrata Busk. A. From St. s, Tristan da Cunha. Oblique view. Vibracular setae
curtailed. B. Large avicularium from type-specimen, Challenger St. 167, New Zealand, 87.12.9.128.
C, D. C. angusta sp-n. St. 935, New Zealand. C. Slightly oblique frontal view showing ovicells.
D. Lateral view, without ovicells.
All drawn from dry specimens seen by reflected light. a.z. area of attachment of avicularium, f.av. frontal
avicularium, m.av. marginal avicularium, o. ovicell, 7.p. rootlet-pore.
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process at the base of the stalk, which is well developed in var. guntheri, is absent in the
Juan Fernandez species.

7. Caberea angusta sp.n. Fig. 25 C, D.

STATION DISTRIBUTION. New Zealand: Sts. 934, 935.

GEOGRAPHICAL DISTRIBUTION. New Zealand (Discovery).

HoLoTypE. St. 935.

DescripTioN. Colony with branching and joints typical of genus. Rootlets calcified.

Brauches rather stout, biserial, strongly keeled basally, rather broad and flat frontally
(Fig. 25 D).

Zooecia usually with two distal spines (one outer, one peduncular), peduncular spine
frequently hidden by or fused to frontal avicularium (Fig. 25 C). Aperture occupying
whole frontal surface (no frontal gymnocyst). Cryptocyst wide, extra wide proximally
when proximal zooecium fertile. No apertural bar.

Scutum meeting stout hooked process from opposite border of aperture. Distal lobe
blunt, proximal lobe covering aperture, with a point towards stalk.

Frontal avicularia small and directed distally when distal to an ovicell, otherwise
moderately large, with long mandible directed obliquely backwards.

Marginal avicularia very small (Fig. 25 D).

Vibracula large, oblique and in close contact with each other.

QOuwicells small, narrow, springing from little more than half distal border of orifice of
fertile zooecium, leaving about two-thirds of width of cryptocyst of distal zooecium

uncovered between ovicell and margin of the branch (Fig. 25 C).

ReMARKS. C. angusta differs from all other species of Caberea known to me in its
narrow ovicells which spring from about half the distal border of the orifice and occupy
the middle of the branch. In other ways it may be compared with C. darwinii which it
resembles in its wide cryptocyst and the connexion of the scutum with the cryptocyst.
It differs in the large size of the vibracula in proportion to the zooecia, the vibracula
being larger than those of the Antarctic type of C. darwinii, the zooecia rather shorter
than those of the Swain’s Bay type, but broad. It follows that the vibracula have to lie
more obliquely, are in close juxtaposition, and form a pronounced keel (cf. Figs. 21 C
and 25 D). The frontal surface, on the other hand, is flat. The frontal avicularia have a
longer narrower mandible, and, in the absence of ovicells, form an almost continuous
zigzag series down the middle of the branch. The point on the proximal lobe of the
scutum also distinguishes C. angusta from C. darwinii.

8. Caberea rostrata Busk. Fig. 25 A, B.
Caberea rostrata Busk, 1884, p. 28, pl. xxxii, fig. 4 a-d; Livingstone, 1929, p. 54.
not Caberea rostrata Marcus, 19214, p. 95, text-fig. 1 a, b.
not Caberea rostrata Waters, 1887, p. go.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 4, 5, 1187.

GEOGRAPHICAL DISTRIBUTION. New Zealand (Busk; Livingstone; Terra Nova); Tristan da Cunha
(Discovery).
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The type specimen of this species is a complete, mounted colony (87.12.9.128), and
agrees well with Busk’s description and figures, as do some fragments (99.7.1.892
Busk Coll.) from the same station. A large colony in spirit and some mounted pieces
(87.12.9.129 and 99.7.1.891 respectively) also from Challenger St. 167 were labelled
by Busk as Caberea rostrata, but they are characteristic specimens of C. zelandica.

The specimens from Tristan agree very closely with the type. The only differences
detected are the slightly greater length of the pointed distal lobe of many of the scuta
(Fig. 25 A), and the somewhat shorter mandible and correspondingly less prominent
cell of the giant avicularia (cf. Fig. 25 A and B).

A specimen from New Zealand (St. TN 134), which otherwise resembles the type,
has a little projection from the outer distal corner of the opesia which sometimes meets
the scutum.

One of two young colonies from St. 1187 (Tristan, 18 November 1933) has developed
far enough to show that it belongs to C. rostrata, and there are several young colonies
from New Zealand (St. TN 134, 31 August 1911). The ancestrula and first zooecia are
hardly to be distinguished from those of C. darwinii. Frontal avicularia appear sooner
and are more conspicuous than in C. darwinii, and the scuta differ in shape. In C.
rostrata the scuta on the first zooecia are less unlike those typical of the species and
the transition to the normal form is completed by about the fifth zooecium.

The form recorded by Marcus as C. rostrata differs from Busk’s species, see below.

The specimen from La Perouse, Sydney, attributed by Waters (1887) to C. rostrata,
has been lent to me by the Manchester Museum. It has no giant avicularia, and the
vibracula have a rather small chamber, leaving a great part of the basal surface of the
zooecia uncovered. The groove is short and does not extend beyond the chamber. The
setae are unfortunately all missing. The few complete scuta resemble those of C. rostrata
in general shape but are a little larger, and the cryptocyst is narrow as in that species,
but the specimen is clearly distinct from C. rostrata.

9. Caberea sp.

Caberea rostrata Marcus, 19214, p. 95, text-fig. 1 a, b (not C. rostrata Busk).
StaTION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Juan Fernandez (Marcus).

Professor Marcus has kindly lent me a slide of the material from Juan Fernandez
recorded by him (19214, p. 95) as Caberea rostrata, and I have also examined the un-
mounted material for which I am indebted to the Riksmuseum, Stockholm. It differs
from typical C. rostrata in the shape of its giant frontal avicularia in which the chamber
expands proximally, spreading over the base of the scutum of the neighbouring zo-
oecium; in the scutum which has a larger blade with both the distal, and the proximal
lobes rounded ; and in having a slightly wider cryptocyst. The first two points are clearly
shown in Marcus’s figure, but the cryptocyst, as Prof. Marcus has himself pointed out
to me, was not very accurately represented by his artist. I regard Marcus’s form as
distinct from C. rostrata. Comparison with C. darwinii (see p. 387 above) shows that it
is also distinct from the forms of that species known to me.
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Synnotum Pieper, 1881
1. Synnotum aegyptiacum (Audouin).
Loricaria aegyptiaca Audouin, 1820, p. 243; Savigny, pl. xiii, figs. 41—4°.
Synnotum aegyptiacum Harmer, 1926, p. 398, pl. xxvii, figs. 3, 4 (synonymy); Hastings, 1930,
p. 702; 1932, p. 408; Marcus, 1937, p. 58, pl. xii, fig. 28 A, B; 19384, p. 26, pl. v, fig. 12.
Synnotum aviculare Neviani, 1939, p. 20.
STATION DISTRIBUTION. New Zealand: St. 934.

GEOGRAPHICAL DISTRIBUTION. Mediterranean (Pieper; Hincks; Waters; Calvet; Neviani); Red
Sea (Waters); South Africa (Waters); Indian Ocean (Thornely; Robertson); Malay Archipelago
(Harmer); Australia (MacGillivray; Waters; Hastings); New Zealand (Discovery); Japan (Ortmann);
California (Robertson); Gorgona (Hastings); Curacao; Tortugas (Osburn); Fernando Noronha
(Kirkpatrick); Brazil (Marcus).

This species is represented by three small fragments only. They are, however, charac-
teristic and prove that the species is, as might be expected, present in New Zealand
waters.

Farciminellum Harmer, 1926

1. Farciminellum antarcticum sp.n. Plate VIII; Figs. 26 B, 27 B.
Farciminaria simplex Livingstone, 1928, p. 24.
not Farcininaria simplex MacGillivray 18864, p. 130, pl. i, fig. 1.
? Farciminaria simplex Kluge, 1914, p. 650, pl. xxviii, fig. 7; Harmer, 1926, p. 405.
STATION DISTRIBUTION. Antarctic: Weddell Quadrant, Sts. 27, 42, 140, 144, 172, 175, 360, 1952,
WS 42, Victoria Quadrant, Sts. 1652, 1660.

GEOGRAPHICAL DISTRIBUTION. South Georgia; South Sandwich Islands; South Shetland Islands
(Discovery); Adelie Land (Livingstone); Wilhelm II Land? (Kluge); Oates Land (Terra Nova);
Ross Sea (Terra Nova; Discovery).

HorotryPE. Australian Antarctic Expedition, St. 4, 65° 48’ S, 137° 32" E, 230 fm. 30.2.24.1.

The Antarctic species, Farciminaria simplex Livingstone, differs in various ways from
F. simplex MacGillivray, as noted by Harmer and Livingstone. I propose for it the name
Farciminellum antarcticum. A specimen from the Australian Antarctic Expedition sent to
me by Mr Livingstone agrees exactly with the Discovery and Terra Nova specimens,
and I have made it the holotype.

F. antarcticum differs from Farciminaria simplex MacGillivray in its tendency to form
flat pluriserial branches; in the greater length and slighter calcification of its zooecia; in
the absence of the crenulation of the borders of the aperture ; and in the presence of thin
projecting edges to the aperture of the fertile zooecia (Fig. 26 B). The greatest difference
is in the ovicells (cf. Fig. 26 A and B). In general appearance they are narrower and more
prominent than those of F. simplex, and rather straight-sided. The ectooecium, which
is continuous with the frontal membrane of the distal zooecium, is partly calcified, the
calcareous portion forming a pair of plates or valves wrapping round the entooecium
laterally and frontally. The valves meet in a median longitudinal suture which may form
a slight keel. With light pressure the ovicell splits along this line as can be seen in one
instance in Fig. 26 B. The entooecium may show a faint radial striation (Fig. 277 B).
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The ovicell of F. simplex MacGillivray is immersed in a kenozooecium. The frontal
wall of the kenozooecium, which forms the ectooecium, is wholly uncalcified and col-
lapses into wrinkles on drying (Fig. 26 A), the space between the entooecium and the
walls of the kenozooecium then forming the *“ depression’ mentioned by MacGillivray.
A longitudinal wrinkle may sometimes give the impression of a keel, but the ovicell is
not keeled.
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Fig. 26. A. Farciminaria simplex MacGillivray. 97.5.1.467. Port Phillip Heads. B. Farciminellum antarcticum
sp.n. 30.2.24.1. Australian Antarctic Expedition, St. 4, off Adelie Land.

Both drawn from dry specimens seen by reflected light. X. slightly crushed ovicell showing splitting
along median line.

This species has hitherto been known from more or less fragmentary material. The
present specimens show that the colonies attain a considerable size. The material from
St. TN 338 comprises six clumps. Plate VIII shows one of the smallest, the largest
being 22 cm. long and profusely branched. The proximal branches are enveloped in a
thick mass of rootlets so that the colonies appear to originate in a branching stalk.
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The figured branch (Fig. 26 B) has four series of zooecia, but flattened, strap-like
branches of varying width are more common. The broadest seen came from St. 1952
and had ten series of zooecia on each face. Both layers are formed of autozooecia. The
absence of a layer of kenozooecia, and the structure of the ovicells may ultimately
separate this species from Farciminellum.

Kluge (1914) introduced the name Farciminaria simplex independently. As pointed
out by Livingstone, Kluge’s species agrees with the present species in its zoaria, zooecia
and locality. Unfortunately, its ovicells are unknown but it seems probable that F. sim-
plex Kluge 1s a synonym of Farciminellum antarcticum.

2. Farciminellum hexagonum (Busk).
Farciminaria hexagona Busk, 1884, p. 51, pl. xiv, fig. 10, pl. xxxi, figs. 3-36.
Farciminellum hexagonum Harmer, 1926, p. 405, pl. xviii, figs. 8-10, text-fig. 20 B (synonymy).
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Marion Island (Busk); Andaman Islands (Thornely); Malay
Archipelago, 1224-3112 m. (Harmer).

3. Farciminellum lineare (Kluge).
Flustra linearis Kluge, 1914, p. 657, text-fig. 37.
Farciminellum lineare Harmer, 1926, p. 405.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Southern Ocean, 2910 m. (Kluge).

I have seen no specimen of this species.

Levinsenella Harmer, 1926

1. Levinsenella magna (Busk).
Farciminaria magna Busk, 1884, p. 49, pl. v, fig. 1; Kluge, 1914, p. 650, pl. xxviii, fig. 8.
Levinsenella magna Harmer, 1926, p. 402 (synonymy); Hasenbank, 1932, p. 343.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Off East Africa, 1668 m. (Hasenbank); off Montevideo, 3477 and
4850 m. (Busk); Southern Ocean, 3065 m. and 3397 m. (Busk; Kluge).

I have compared Kluge’s description with the type specimens and find that they
correspond very closely. Busk’s figures were drawn from the specimen from St. 325.
The calcareous ribs described by Kluge are a conspicuous feature of the older zooecia.
In the oldest zooecia at the base of the colony the whole aperture including the orifice
is filled with coarsely granular longitudinal calcareous ridges. The rootlets from this
part of the colony are also calcified.

As evidence that var. armata Busk is indistinguishable from the typical form Harmer
mentioned the presence of single avicularia in two mounted specimens. They are quite
numerous in parts of the unmounted colony (87.12.9.230) from which the two slides
examined by Harmer were made.
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The newly formed ovicells have a radially striated entooecium covered by a mem-
branous ectooecium continuous with the frontal membrane of the distal zooecium. In
older ovicells the entooecium is somewhat roughened, and calcareous plates, similar to
those described in Levinsenella borealis by Levinsen (1909, p. 116, pl. i, fig. 12a—c, ¢7),
form under the ovicell and curve round the distal part of the entooecium. In the
specimen from St. 153 the ovicells are much flatter (narrower from frontal to basal
surface) than in the type specimen from St. 325, and the calcareous plates meet in the
mid-basal line. In the more convex ovicells from St. 325 the calcareous plates are only
slightly developed and form a narrow strip at each side. There were no ovicells in
Kluge’s material.

Kenella Levinsen, 1909
1. Kenella biseriata (Busk).
Flustra biseriata Busk, 1884, p. 54, pl. xvi, fig. 1; Waters, 1896, p. 290, pl. viii, figs. 6-9, 22.
Kenella biseriata Levinsen, 1909, p. 124; Harmer, 1926, p. 249.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Off Valparaiso, 3953 m.; Malay Archipelago, 1509 m. (Busk).

This species shows marked resemblances to members of the Farciminariidae and I
have therefore included the genus Kenella, of which K. biseriata is the genotype, in that
family.

The curious lateral tubes described by Waters are the hydrothecae of a hydroid.
Capt. A. K. Totton tells me that it is a species of Reticularia, probably R. serpens.

KEY TO THE GENERA OF BICELLARIELLIDAE DISCUSSED HERE

Definitions of these genera (except Klugella and Erymophora genn.n.) are given by
Harmer (1926).

1. Zoartum branching biserial or pluriserial c oo 2
Zoarium uniserial and branching, or laminate and not branchmg . 9
2. Colony flustrine with short marginal kenozooecia ... Klugella
Colony cellularine without marginal kenozooecia -on
3. Colony stalked ... o e 4
Colony unstalked except in so far as rootlets surroundmg prommal zooecia form a cable 5

4. Stalk a cylindrical membranous peduncle with rootlets at tip, axillary zooecium (E) at
bifurcation passing into branch of opposite side from that on which it originates

Kinetoskias

Stalk composed of a series of kenozooecia, axillary zooecium (E) at bifurcation passing into
branch of side on which it originates Caulibugula

5. Zoarium biserial. Zooecia divided into two or three sections by folds,! turbinate with
relatively short opesia .. 6

Zoarium biserial or pluriserial. Zooecia not divided into sections, not turbinate. Opesia
relatively long. .. = G

1 These folds or nicks in the walls of the zooecia are sometimes called joints, but are quite distinct not
only from the highly developed joints of many of the Scrupocellariidae but also from the flexible joint-like
zones developed in a few of the Bicellariellidae, e.g. Bugula mollis Harmer (1926, p. 445).
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6. Avicularia of typical bird’s-head form. Zooecia in three sections ... Bicellariella
Avicularia not of bird’s-head form (often columnar or trumpet-shaped). Zooecia in two
sections Cornucopina
7. Zooecia not forked proximally, connecting-process at bifurcation forming an axillary
chamber, some at least, of the avicularia® with very long stalks ... Camptoplites
Zooecia forked proximally, no axillary chambers formed, avicularia not long-stalked.... oo
8. Avicularia® of bird’s-head form. Operculum without distinct rim ... Bugula
Avicularia® not of bird’s-head form. Operculum with distinct chitinous rim ...  Himantozoum
9. Zoarium uniserial with longitudinal connecting tubes at bifurcation Erymophora
Zoarium laminate and fenestrate, the zooecia connected by four or six radiating tubes; or
uniserial without longitudinal connecting tubes ... Beania
P P T 0 /C
0 AB Smm ;

Fig. 27. A. Bicellariella sp. St. WS 776, Patagonian Shelf. Zooecia at bifurcation lettered according to
Harmer’s scheme. B. Farciminellum antarcticumsp.n. St. WS 42, South Georgia. Ovicell. C. Diagram
to illustrate upper and lower head-angles of avicularia.

av. avicularium.

! Avicularia are absent in a few species, e.g. Camptoplites atlanticus, Bugula neritina, Bugula longissima
and Himantozown antarcticum.
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AVICULARIAN ANGLEs. I have previously (Hastings, 1939, p. 332, text-figs. 275 B, C;
p. 336, text-figs. 276 B, C) used Kluge’s method of comparing the shapes of the heads
of stalked avicularia by means of their upper and lower head-angles, but a definition
of the terms may be useful here. In Fig. 27 C the lines 4B, BC, CD form the upper and
lower head-angles (BCD and ABC respectively) of the avicularia, as these terms are
used by Kluge. It will be seen that the direction of AB is determined by the positions
of two structural points (4 and B), that BC is the tangent at B to the curve of the head,
and that CD is the tangent common to the curves of the top of the head and the top of
the beak. Where the tops of the head and beak form one continuous curve, with no
intervening concave or flat portion, only the lower head-angle can be defined.

Bicellariella Levinsen, 1909

1. Bicellariella sp. Fig. 27 A.

STATION DISTRIBUTION. Sub-Antarctic: Sub-Antarctic Ocean, St. WS 776.
GEOGRAPHICAL DISTRIBUTION. Patagonian Shelf (Discovery).

A single fragment of a species of Bicellariella from St. WS 776 is worth recording,
as the genus is not otherwise known from the Falkland region.

In the shape of its rather long zooecia, the large size of its avicularia, and their position
on the third, or distal, section of the zooecium, it may be compared to B. capensis
(O’Donoghue, 1924, p. 32) which is probably synonymous with B. chuakensis (Waters,
1913, p. 467, see Harmer, 1926, p. 421 footnote). Its spines are more numerous than
those of B. chuakensis; most zooecia having six in the distal series, and one being con-
stantly present on the proximal border of the opesia (Fig. 27 A). The symmetrical,
median, zooecium, E, at the bifurcation has three spines, one median distal, and one
on each side of the proximal end of the opesia, turning outwards. The axillary zooecia
F and G are smaller than the rest and have only two spines, one distal and one proximal.
The bifurcation is of the type described by Harmer (1926, p. 421) in B. levinseni. The
avicularium has a smooth beak, unlike that of B. chuakensis in which it is serrated
(Waters, pl. Ixviii, fig. 7).

Cornucopina Levinsen, 1909

Key to the species of Cornucopina discussed here

1. Long, straight, flexibly attached, trumpet-shaped avicularia present... Jo-
Avicularia all relatively short and either rigidly attached or curved ... .. 6
2. Outer distal corner extended forming a spine-bearing process 9. C. moluccensis
No spine-bearing process ... a3
3. Ovicells borne on small adventitious zooecia ... e 4
No special ovicell-bearing zooecia oo §
4. Ovicells reduced. Stalked basal avicularia! gigantic and rare ... 4. C. polymorpha
Ovicells not reduced. Stalked basal avicularia small and common ... 3. C. infundibulata

1 For description of stalked basal avicularium see p. 399. It is to be distinguished from the straight
trumpet-shaped type.
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5. Projecting part of zooecium narrow proximally, with a long tubular part and short opesia,
ovicells very shallow, trumpet-shaped avicularia without bulbous swelling proximally
2. C. conica
Projecting part of zooecium broad proximally, with opesia occupying nearly its whole length,
ovicells well rounded, trumpet-shaped, avicularia with bulbous swelling proximally
1. C. pectogemma

6. Outer distal corner forming a spine-bearing process ... oo
No spine-bearing process oo (8

7. Spines fairly evenly distributed on spine-bearing process, opesia angular and extending
towards base of daughter-zooecium, cryptocyst present ... ... 10. C. angulata
'Two or three spines at tip of spine-bearing process and two others unevenly spaced along it,
opesia oval, not extending towards daughter-zooecium, cryptocyst absent
11. C. rotundata

8. Cryptocyst present, avicularia attached rigidly ... . .. 9
Cryptocyst absent, avicularia attached flexibly ... 5. C.lata
9. Aperture oval, turned almost at right angles to axis of branch 6. C. ovalis
Aperture more or less triangular, not turned from axis ... 8. C. zelandica

1. Cornucopina pectogemma (Goldstein). Figs. 28 C, 32 C.

Bicellaria pectogemma Goldstein, 1882, p. 42, pl. 1, figs. 2, 2 A; Busk, 1884, p. 33, pl. vii, fig. 1;
Kluge, 1914, p. 637.
Cornucopina pectogemma Harmer, 1926, p. 422; Hasenbank, 1932, p. 338, text-fig. 12 A-D.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, St. 6. Antarctic: Weddell Quadrant,
Sts. 42, 175, 363, WS 27, WS 33, WS 42.

GEOGRAPHICAL DISTRIBUTION. Tristan da Cunha (Discovery); Marion Island (Goldstein); Prince
Edward Island; Heard Island (Busk); Bouvet Island (Hasenbank); South Georgia; South Sandwich
Islands; South Shetland Islands (Discovery); Wilhelm II Land (Kluge); Oates Land; Ross Sea
(Terra Nova).

Kluge and Hasenbank both refer to the widening of the tube of the trumpet-shaped
avicularium near its base (Hasenbank, text-fig. 12 C). This little bulbous swelling is
constantly present in my specimens and in the type. A transverse septum is usually to
be seen near the base of the bulb (Fig. 32 C). Hasenbank (text-fig. 13 A, D) showed a
similar swelling at the base of an avicularium of Cornucopina moluccensis, but it is only
occasicnally present in that species, the constant feature being the eminence (Fig. 32 A)
to which the avicularium is attached, which is absent in C. pectogemma.

The avicularia vary considerably within the colony, both in length and in size of
head, but some colonies consistently show certain peculiarities. The avicularia are
stouter and rather shorter, on the average, in that from the South Shetland Islands
(St. 175); and conspicuously long and slender, though often large-headed, in the
specimen from Tristan (St. 6). The specimen from the South Shetlands has shorter
zooecia than most, with the distal part less divergent from the axis of the branch, but
similar zooecia are also to be seen in one of the specimens from South Georgia (St. WS
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27) whose avicularia have the more typical wide range of size. This South Georgian
specimen has unusually numerous spines. In other colonies the maximum number is
six (two close together on the outer corner of the zooectum, then three spread along the
back, and one near the axis), but in the colony from St. WS 27 there are commonly six
along the back, making a total of nine, fairly evenly spaced, spines. Other specimens
from South Georgia have the typical number of spines, and zooecia of average
length. Although a certain amount of variability is thus to be observed, the variation
in the different structures does not seem to be correlated so as to present distinct
forms.

Osburn (1940, p. 1) described C. antillea from 732 m. in the West Indian region.
He noted that it differs from C. pectogemma in the form of the trumpet-shaped avicu-
laria, in the presence of avicularia of a second type, in the number and distribution of
the spines, and in the ovicells. As no mention is made of the bulbous swelling on the
avicularium, this is presumably absent and constitutes a further difference. On the
other hand the variation in the spines and trumpet-shaped avicularia in my material of
C. pectogemma suggest that the differences in these structures may not be important.
In particular some of the avicularia of the material from Tristan appear to be very
similar to Osburn’s. In the absence of figures, I am not clear what constitutes the
difference in the ovicells. C. antillea thus seems to be chiefly distinguished by the
presence of a second type of avicularium, by the absence of the bulbous swelling and
by some undefined difference in the ovicells.

Two young colonies of C. pectogemma with ancestrulae were taken off Oates Land
(St. TN 194). There are no avicularia but the more distal zooecia are otherwise charac-
teristic. The proximal ones have more numerous spines, and differ from the corre-
sponding members of the young colonies of C. polymorpha more in size than in shape.
The ancestrulae have a small basal bulb which in the older specimen has formed a
rootlet. The rest of the ancestrula is separated from the bulb by a joint, and consists of
a very long and slender tube and an expanded part bearing the opesia and eleven or
twelve evenly spaced spines. One rootlet has run down the back of the older colony and
its swollen tip lies beside the bulb of the ancestrula which it somewhat resembles.

These ancestrulae differ from those of C. polymorpha described on p. 400 in their very"
much smaller bulbs and in the much longer tubular part (cf. Fig. 28 A and C). The
septum, noticed in C. polymorpha, is indistinct but probably present. The shape of the
bulb appears to be related to the substratum. The younger specimen (Fig. 28 C) is
moulded to the lateral wall of a zooecium of Himantozoum antarcticum and is irregular
in shape. The older one was found unattached. Its shape is more regularly oval.

2. Cornucopina conica Harmer.
Cornucopina conica Harmer, 1926, p. 428, pl. xxix, figs. 1-3.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Malay Archipelago, 924 m. and 1158 m.; off Crozet Islands,
2928 m. (Harmer).
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3. Cornucopina infundibulata (Busk). Fig. 28 B.
Bicellaria infundibulata (part) Busk, 1884, p. 33, pl. vi, figs. 2, 2 a-d.
Cornucopina infundibulata Levinsen, 1909, pl. iv, fig. 4 a-d; Harmer, 1923, p. 306; 1926, p. 429.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. South Indian and Southern Oceans, 2516-3614 m. (Busk).

A specimen in the British Museum (9o.4.14.4) comes from Challenger St. 146, a
station from which no Polyzoa were described by Busk although their presence in the
trawl is mentioned by Murray (1895, p. 448). Harmer discusses the relationship of this
species to C. polymorpha and C. conica (see below, under C. polymorpha).

4. Cornucopina polymorpha (Kluge). Plate VII, fig. 3; Fig. 28 A, D.
Bicellaria polymorpha Kluge, 1914, p. 638, pl. xxx, fig. 1.
Cornucopina polymorpha Harmer, 1920, p. 422.
? Bicellaria dubitata Calvet, 1909, p. 5, pl. i, figs. 1, 2.
? Cornucopina dubitata Harmer, 1926, p. 422.
STATION DISTRIBUTION. Antarctic: Weddell Quadrant, Sts. 148, 175, 181, 190, 366, WS 27, WS 33;
Victoria Quadrant, Sts. 1652, 1658, 1660.

GEOGRAPHICAL DISTRIBUTION. South Georgia (Discovery; Shackleton-Rowett Expedition);
South Sandwich Islands; South Shetland Islands; Palmer Archipelago (Discovery); Bellingshausen
Sea? (Calvet); Wilhelm IT Land (Kluge); Oates Land; Ross Sea (Terra Nova; Discovery).

Among the small branches at his disposal Kluge did not find any which possessed
gonozooecia together with both kinds of avicularia. His composite figure showing all
these structures on a single branch is justified by the more abundant material collected
by the ‘Discovery’.

A few specimens have a third type of avicularium (Fig. 28 D). These, like the trumpet-
shaped avicularia, are attached to the basal surface of the zooecia distally and near the
middle of the branch. They are as long as the zooecia, or longer, and consist of a slender
stalk, and a sharply demarcated head, which is about twice the length of the stalk. The
beak is curved. The mandible is nearly as long as the head and is acutely pointed. In
shape and position these avicularia resemble the basal ones of Cornucopina infundibulata
but they are very much bigger (cf. Fig. 28 B and D), the beak is more hooked, and the
stalk is more sharply marked off.

In most of the specimens in which this stalked type of avicularium was found the
trumpet-shaped avicularia are exceptionally long, their length ranging from 2-2 to
4 mm., in contrast to the more typical 1—2 mm., but in the material from St. 1660 the
stalked avicularia were found on branches some of whose trumpet-shaped avicularia
measured as little as 1-2 mm. Other specimens with stalked avicularia came from
St. 148 (South Georgia) and St. 366 (South Sandwich Islands). The longest trumpet-
shaped avicularia were found in the colony from the Palmer Archipelago (St. 181).

C. infundibulata and C. polymorpha both have long trumpet-shaped avicularia at-
tached to the basal surface more or less in line with the spines, but nearer the axis of the
branch, and stalked basal avicularia placed close to the axis of the branch. The stalked
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avicularia are small and common in C. infundibulata, gigantic and rare in C. polymorpha.
In addition, C. polymorpha has the small curved frontal avicularia figured by Kluge.
Harmer’s comparison (1926, p. 429) is misleading because, the stalked avicularia of
C. polymorpha not being known at the time, he contrasted the positions of the stalked
avicularia of C. infundibulata and the frontal ones of C. polymorpha.

As can be seen from Plate VII, fig. 3, C. polymorpha grows luxuriantly. The photo-
graphed colony, which is the larger of two from the same station, is 13 cm. long, and
when held up by the roots forms a mass more or less circular in transverse section and
7 cm. in diameter. Both these colonies terminate basally in a tangle of rootlets, with
small stones and grit.

A complete young colony of Cornucopina found among the material of C. polymorpha
from St. 175 (Bransfield Strait, 2 March 1927) has neither avicularia nor ovicells, but
agrees well with that species in the shape of its zooecia, and in the number of spines on
the more distal ones, those formed first having, as usual, more numerous spines. The
colony was attached by a bulbous base fitting into the axil of the forked Cyclostomatous
Polyzoan on which it was growing (Fig. 28 A). One end of the bulb is cut off by a
curved, transverse septum. A bifurcate rootlet springs from this end of the bulb, and
a short, rather thick-walled projection, originating just above the rootlet, gives rise to
a long tube, expanding to a zooecial chamber, and separated from the projection by a
joint like that separating the tubular and proximal parts of the other zooecia (cf. Harmer,
1926, p. 423). The tubular part of the ancestrula has a ring of thickening in its
wall suggesting the beginning of another transverse septum. The expanded distal part
resembles that of the other zooecia in shape, but has nine spines, evenly spaced in an
obliquely transverse row. Successive zooecia have fewer spines, though they continue
to be evenly spaced; and although the colony consists of forty zooecia it is only near the
tips of the branches that the distinction between an outer group of spines and a single
one near the middle line appears. Five zooecia have produced rootlets which, running
down the basal surface and encircling the first zooecium, anchor the colony. A second
young colony from the same station consists of a bulb and one zooecium only. These
agree exactly with those already described, except that the zooecium has only eight
spines.

The form described by Calvet from Biscoe Bay?! as C. dubitata resembles C. poly-
morpha and C. infundibulata in having special ovicell-bearing zooecia, and in the
presence of both trumpet-shaped and stalked basal avicularia. In the large size of the
stalked ones, it resembles C. polymorpha, which is also the more probable geographi-
cally. Calvet suspected that his material had been decalcified in preservation, and one
finds that decalcified specimens of C. polymorpha very closely resemble his figure. This
might also account for the inflated appearance of the ovicell, which seems less reduced
than that of C. polymorpha, though smaller than the well-developed hyperstomial ovicell
of C. infundibulata.

! This must be in the neighbourhood of Biscoe Island, off Graham Land, which was the region visited
by the expedition, not Biscoe Bay, King Edward VII Land.
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Fig. 28. A. Cornucopina polymorpha (Kluge). St. 175, South Shetland Islands. Ancestrula and first
zooecium. B. C. infundibulata (Busk). Avicularium from Challenger St. 147, off Crozet Islands,
34.2.16.18. C. C. pectogemma (Goldstein). St. TN 194, off Oates Land. Basal bulb of ancestrula.
D. C. polymorpha (Kluge). St. 181, Palmer Archipelago. Stalked basal avicularium with outline of

zooecium to which it is attached.
a. ancestrula, b.b. basal bulb, f.r. forked rootlet originating from the basal bulb, 1—2, first two zooecia
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5. Cornucopina lata (Kluge).
Bicellaria lata Kluge, 1914, p. 639, pl. xxxiii, fig. 1.
Cornucopina lata Harmer, 1926, p. 422.

STATION DISTRIBUTION. Not represented in the Discovery collections.

GeocraPHICAL DISTRIBUTION. Wilhelm I Land (Kluge); Oates Land (Terra Nova).

In the Terra Nova material the broad tubular part of the projecting portion of the
zooecium, between the main axis of the branch and the proximal border of the opesia,
is usually longer than in Kluge’s figure. In all other respects the agreement is very
exact. The material is fragmentary.

6. Cornucopina ovalis sp.n. Plate VII, fig. 2; Fig. 29 A-C.

STATION DISTRIBUTION. Antarctic: Weddell Quadrant, St. 160.

GEOGRAPHICAL DISTRIBUTION. Shag Rocks (Discovery).

Hovrorype. St. 160.

DESCRIPTION. Zoarium bushy (type colony 7+5 %7 cm.) composed of delicate branches
whose rootlets form a short thick stalk to the colony (Plate VII, fig. 2).

Zooecia without digitiform process, tubular part long, expanded part turned almost
at right angles to the main axis (Fig. 29 A).

Opesia long, oval. Orifice at end of opesia farthest from middle of branch, oblique,
being a little to outer side of long axis of the opesia. Other end of opesia occupied by a
cryptocyst with irregular, more or less straight, edge.

Spines. Usually two on a common eminence at outer corner of zooecium, and a third
close to them. Usually another spine near the middle of the branch and sometimes one
in the intervening space making five in all.

Basal avicularia on many zooecia, originating near main axis of branch with mandible
directed towards axis (Fig. 29 A, B), attached rigidly by fairly narrow base and widening
relatively suddenly, but without any clear distinction of head and stalk, palatal surface
oblique.

Frontal avicularia similar, less expanded distally (Fig. 29 C), mandible directed
frontally, commonly present on fertile zooecia, rarely (if ever?) present elsewhere.

Fertile zo0ecia with four spines as in other zooecia, but with shorter, broader opesia
(Fig. 29 A).

Ovicell large, longer than wide, with radially striated entooecium, connexion with
distal zooecium as in other species of the genus.

REMARKs. This species resembles Cornucopina grandis (Busk, 185254, p. 42) in the
shape of its opesia and the possession of a cryptocyst, but all parts of the zooecia are
more elongated. The basal avicularia are smaller, and, in the typical form but not in var.
versa, face in a direction at right angles to those of C. grandis and have a more oblique
palatal surface. In the typical form their outline follows the curvature of the main axis
of the branch so that they appear neatly fitted into the angle between the projecting part
of the zooecium and the main axis.

! Two fragments of a Cornucopina from the type-locality have frontal avicularia on non-fertile zooecia, but
in the absence of basal avicularia and ovicells their identity is uncertain.
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The fertile zooecia differ from the others in shape, having a shorter, rounder aperture.
In C. grandis there is no such marked difference in the shape of the whole fertile
zooecium, but the common base of the outer spines is rather long and stands beside
the ovicell, following its curvature (Fig. 30 A). In C. ovalis these spines are basal to the
ovicell and therefore hidden (except for their tips) in frontal view (Fig. 29 A), and their
common base is not longer in fertile zooecia.

Fig. 29. A-C. Cornucopina ovalis sp.n. St. 160, Shag Rocks. A. Frontal view. One of the avicularia has a
broken beak (dotted). B. Basal view of the non-fertile zooecium shown in Fig. A. C. Frontal avicularium

in profile.
b.av. basal avicularium, ¢. cryptocyst, f.av. frontal avicularium, 0p. operculum.

It is clear from his figures that the specimen recorded as Bicellaria grandis by
Waters (1904, p. 26) belonged to Cornucopina ovalis rather than to C. grandis (Busk).
Unfortunately, Waters did not find avicularia or ovicells. His specimen came from the
Straits of Magellan, but the depth is not recorded. As typical C. ovalis has only been
found at the Shag Rocks, near South Georgia, and var. versa at the deeper Falkland
stations (267-463 m.) and perhaps at Kerguelen, there is no geographical clue to the
identity of Waters’s form.
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7. Cornucopina ovalis var. versa var.n. Fig. 30 B-D.

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. WS 228, WS 229, WS 240,
WS 840, WS 871.

GEOGRAPHICAL DISTRIBUTION. Off Patagonian Shelf, below 200 m. (Discovery); Kerguelen ?
(34.2.16.44).

Horotype. St. WS 871, off Patagonian Shelf.

These specimens resemble the type specimen of Cornucopina ovalis in their zooecial
characters, but differ in their avicularia. Ovicells are unknown. The basal avicularia

c

mdb bk _ ...

Fig. 30. A. Cornucopina grandis (Busk). 99.7.1.4541, Victoria (one of Goldstein’s mounts) to show the
relation of the spines to the ovicell for comparison with C. ovalis, Fig. 29 A. The connexion of the ovi-
cells with the distal zooecia is shown by dotted lines. B-D. C. ovalis var. versa var.n. B, C. St. WS 871,
off Patagonian Shelf. Frontal and basal views. D. St. WS 840, between Burdwood Bank and Patagonian
Shelf. Basal avicularium as seen in a side view of the branch.

bk. beak, c. cryptocyst, mdb. mandible.

(Fig. 30 B-D) are rare. They are larger and stouter than those of the typical form, taper
evenly, and project from the basal surface of the branch with the mandible directed
basally (i.e. as in C. grandis and not as in typical C. ovalis). The palatal surface is terminal
and transverse and the beak stout and prong-like. Frontal avicularia are commonly
found on non-fertile zooecia and are usually much more numerous than in the typical
form. They are a little larger than those of the typical form, but are not constantly
different in shape.

The fragments from Sts. WS 228, WS 229 and WS 246 do not possess basal avicularia
but are included in the variety rather than in the typical form on account of their
locality. TFrontal avicularia are present on some non-fertile zooecia. There are no
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fertile zooecia. A similar small specimen found among unnamed material from Chal-
lenger St. 149 (Kerguelen) has also been tentatively attributed to the variety.

8. Cornucopina zelandica sp.n. Fig. 31 A-C.
STATION DISTRIBUTION. New Zealand: St. 934.

GEOGRAPHICAL DISTRIBUTION. New Zealand (Terra Nova, Sts. TN go, TN 144; Discovery).
Horotype. St. TN 144.

Fig. 31. A-C. Cornucopina zelandica sp.n. St. TN 144, New Zealand. A. Frontal view. B. Basal avi-
cularium as seen in a side view of the branch. C. Oblique basal view.

¢. cryptocyst, op. operculum (open).

DESCRIPTION. Zoarium bushy (type colony, 12 cm. high, 8 cm. broad) composed of
very delicate feathery branches.

Rootlets forming a short, thick stalk.

Zooecia without a digitiform process.

Opesia short, broader than long, roughly triangular, proximal border straight, orifice
at apex of triangle, outer basal angle of triangle occupying the prominent outer distal
corner of zooecium. Inner basal angle with a curved cryptocyst (Fig. 31 A).

Spines, six or seven, four on distal corner, two or three in transverse row on basal
surface.

Fertile zooecia a little broader than non-fertile, with eight to ten spines more evenly
distributed in a transverse row (Fig. 31 C), recognizable by their shape, and by the
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presence of a small ovary, before development of any trace of the ovicell which appears
late.

Ovicell large, taller than wide, entooecium radially striated, the spines remaining
intact behind ovicell. Connexion with distal zooecium as in other species of the genus.

Avicularia of two kinds, frontal and basal, both kinds unstalked and rigidly attached.

Frontal avicularia slightly curved and placed on the proximal border of the opesia
(Fig. 31 A).

Basal avicularia larger, stouter, not curved, attached to the middle of the basal surface
of the expanded part of a few zooecia, projecting outwards (Fig. 31 B).

Remarks. This species appears to be related to Cornucopina grandis (Busk, 18525,
p- 42), which is also known from New Zealand. It differs from C. grandis in the shape
of the opesia and its relation to the axis of the branch, in the narrower, more curved,
unhooked cryptocyst (see Harmer, 1902, p. 290), in the more numerous spines and the
absence of any trace of a spine-bearing process (cf. Figs. 30 A and 31 A), in the presence
of frontal avicularia and the smaller size of the basal ones, and in the absence of any
tendency for the tips of the branches to curl.

9. Cornucopina moluccensis (Busk). Fig. 32 A, B.
Bicellaria moluccensis Busk, 1884, p. 34, pl. vi, fig. 4.
Cornucopina moluccensis Harmer, 1926, pp. 422, 424, pl. xxix, figs. 7-10, 13-16 (synonymy);
Hasenbank, 1932, p. 339, text-fig. 13 A-F.
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Indian Ocean (Hasenbank); Malay Archipelago (Busk; Harmer);
New Zealand (Terra Nova).

These specimens agree with Cornucopina moluccensis in the appearance of the colony
and the general form of the zooecia. The spines have the same arrangement, and the
avicularia are similar in position and form. Ovicells have not been found. The opesia
extends to the end of the spine-bearing process, and there is a rather long cylindrical
region between the tubular basal part of the zooecium and the opesia (Fig. 32 B). In
these respects this material corresponds to Harmer’s fig. 15. It differs from that figure,
and from C. moluccensis in general, in the large size of the swelling of the proximal
zooecium from which the daughter zooecium springs (Fig. 32 A, B) and in the shortness
of the digitiform process. The avicularia are all of the long trumpet-shape with trans-
verse mandible (Harmer, pl. xxix, fig. 7) and are variable in size.

10. Cornucopina angulata (Kluge).
Bicellaria angulata Kluge, 1914, p. 641, text-fig. 23.
Cornucopina angulata Harmer, 1926, p. 422.
STATION DISTRIBUTION. Not represented in the Discovery collections.
GEOGRAPHICAL DISTRIBUTION. Southern Ocean, 2450 m. (Kluge).

I have not seen a specimen of Cornucopina angulata. It may prove to be a synonym
of C. navicularis Busk (1884, p. 32, pl. vii, fig. 2) from Challenger St. 122, a deep-water

-~



CORNUCOPINA 407

station off Brazil. Busk’s type specimen differs from Kluge’s description in the presence
of a small basal spine near the point of origin of the daughter-zooecium; in the frequent
presence of a basal avicularium similar in shape to the frontal one, and placed about
half way between the two single basal spines; and in the absence of a cryptocyst. It
has large, fluted hyperstomial ovicells borne on zooecia which are rather larger than the
non-fertile zooecia.

The specimen from Challenger St. 332, recorded by Busk as C. navicularis, agrees
with C. rotundata (Kluge), and differs from the type of C. navicularis in its spine-bearing
process which is longer with the spines less evenly distributed ; in its opesia which is
more oval in shape and does not extend towards the daughter-zooecium; and in the
shape of the basal avicularium. There are no frontal avicularia and no ovicells.

Fig. 32. A, B. Cornucopina moluccensis (Busk). St. TN go, New Zealand. C. C. pectogemma (Goldstein).
87.12.9.157. Challenger St. 145, near Prince Edward Island. Base of avicularium, showing bulb and
transverse septum.

av. avicularium, e. eminence to which avicularium is attached.

11. Cornucopina rotundata (Kluge).
Bicellaria rotundata Kluge, 1914, p. 640, pl. xxxiii, fig. 2.
Cornucopina rotundata Harmer, 1926, p. 422.
Bicellaria navicularis (part) Busk, 1884, p. 32. [Specimen from St. 332.]
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. 35°39°S, 50° 47" W. South Atlantic Ocean, 4026 m. (Busk);
Southern Ocean, 3397 m. and 3423 m. (Kluge)
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The specimen from Challenger St. 332 recorded by Busk as Cornucopina navicularis
differs from the type-specimen of that species, see above, and closely agrees with
C. rotundata, differing only in the absence of the small frontal avicularium, and in
having two instead of three terminal spines on the spine-bearing process which, besides
the two terminal spines, carries one spine at a short distance from the tip and a fourth
spine part way between the third spine and the base of the process. As in Kluge’s
figure, there is also a spine on the basal surface of the zooecium near the point of origin
of the spine-bearing process and another near the origin of the daughter-zooecium.

Beania Johnston, 1840

Key to the species discussed here

1. Basal spines absent, avicularia typically present (absent in some specimens) 2
Basal spines present, avicularia absent 9
2. Connecting tubes all at proximal end, greater part of zooecium erect a0 &
Connecting tubes distributed all round prostrate zooecium 5
3. Six connecting tubes, not more than two distal spines... e 4
Four connecting tubes, at least six distal spines 12. B. scotti
4. Zooecia small, a few marginal spines present, avicularia hump-backed, beak forming more
than half their length, ovicell with tube passing to distal zooecium 9. B. challengeri
Zooecia large, no marginal spines, avicularia flat-backed, beak forming less than half their
length, ovicell without tube ... ... T0. B.erecta
5. Six connecting tubes .. 6
Four connecting tubes ... 13. B. intermedia
6. Marginal spines absent ... 8. B. magellanica
Marginal spines present ... 00
7. Avicularia rare, single, passing between connecting tubes to basal surface ... 4. B. inermis
Avicularia constantly present, frequently paired, not passing to basal surface e IO
8. T'wo horn-like processes on operculum, avicularia with short beak ... ... 1. B.costata

No horn-like processes on operculum, avicularia with relatively long, but variable, beak
3. B. discodermiae

9. Zooecia very long, recumbent, connected by six short, stout tubes, basal spines in single
median line, branched 7. B. pulchella

Zooecia not exceptionally long, erect, connected by four to six long, thin tubes, basal spines
unbranched, scattered, chiefly towards periphery ... ... 6. B. fragilis

1. Beania costata (Busk).
Diachoris costata Busk, 1876, p. 116; 1879, p. 195, pl. x, figs. 4-6; Vallentin, 1924, p. 374.
Beama costata Kluge, 1914, p. 647, text-fig. 27 (references).
not Beania costata MacGillivray, 18865 (see B. discodermiae).

STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 48, 56; South Indian Ocean,
St. 1562.

GEO(?RAP}IICAL DISTRIBUTION. Magellanic Region (Jullien; Calvet); Patagonian Shelf (Busk;
Vallentin; U.S. National Museum; Discovery); Marion Island (Discovery); Kerguelen (Busk;
Kluge).
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This material agrees with Busk’s descriptions and specimens. The pair of horn-like
processes on the operculum described and figured by Jullien are constantly present.
The gigantic avicularia mentioned by Hincks (1885) are present in several Falkland
specimens.

A specimen collected at the Falkland Islands on 22 April 1927 (U.S. National
Museum) has an ancestrula similar to that of Beania costata var. maxilla (see below).

Examination of specimens from Port Phillip Heads in the Bracebridge Wilson collec-
tion (97.5.1.383, 384, 386), identified as B. costata and agreeing very exactly with
MacGillivray’s description and figures, confirms Kluge’s opinion that the Australian
species is distinct. It appears to be very closely related to B. discodermiae (Ortmann)
(see p. 410). The spines are rather numerous and there are usually two springing from
the distal wall, behind the oral ones which are on the edge of the opesia. The avicularia
are within the range of variation described by Harmer (1926, p. 415) but the very
large ones are not present.

2. Beania costata var. maxilla (Jullien). Fig. 33 B, C.

Diachoris maxilla Jullien, 1888, p. 74, pl. vii, fig. 3, pl. xi, fig. 4.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, St. WS 8s.
GEOGRAPHICAL DISTRIBUTION. Tierra del Fuego (Jullien); Falkland Islands (Discovery).

This form is so closely allied to Beania costata that I regard it as a variety. The chief
difference is in the processes on the operculum, which are branched. They may appear
irregularly stellate as in Jullien’s figure (pl. xi, fig. 4), or the distally directed branch
may be the most highly developed (Fig. 33 B, C). There are other differences of slight
systematic value, namely, the presence of three (instead of two) pairs of erect distal
spines, the shorter zooecia, and the smaller avicularia. Except on the ancestrula
(Fig. 33 B) the spines in my material are longer than those figured by Jullien and
resemble those of B. costata.

Some of the rootlets, like those of B. inermis and other species (see p. 411), have a
branched tip and, as in B. discodermiae and B. petiolata (see Harmer, 1926, pp. 413,
416), a proximal lateral rootlet is sometimes present, in addition to the more distal
median one.

The ancestrula (Fig. 33 B) is like the other zooecia in shape, but has shorter, more
erect, spines. From the clearly defined flattened area on its basal surface one may
deduce that it was encrusting. All the other zooecia have a curved basal surface which
was clearly unattached.

Waters (1889, p. 4) gave this form as a synonym of B. guadricornuta (Hincks, 1885,
p- 245), an Australian species. Hincks does not show any opercular processes, there are
only four oral spines, and his figured zooecia, which are close together, do not become
narrower in the region of the operculum as do those of the present specimen, and
several of those figured by Jullien. In view of these differences, and of their wide geo-
graphical separation, and in the absence of undoubted specimens of B. quadricornuta
for comparison, it seems best to treat them as distinct.
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3. Beania discodermiae (Ortmann).
Diachoseris discodermiae Ortmann, 1889, p. 26, pl. i, fig. 23.
Beania discodermiae Harmer, 1926, p. 415, pl. xxviii, figs. 9, 10.
? Beania costata MacGillivray, 18865, p. 68, pl. cxvii, figs. 3, 34, 36 (not B. costata Busk).
STATION DISTRIBUTION. Not represented in the Discovery collections.

GEOGRAPHICAL DISTRIBUTION. Japan (Ortmann); Malay Archipelago (Harmer); Victoria? (Mac-
Gillivray); New Zealand (Terra Nova).

Fig. 33. A. Beania inermis var. unicornis var.n. St. WS 84, Falkland Islands. One zooecium with parts of
adjacent zooecia sketched. B, C. B. costata var. maxilla (Jullien). St. WS 85, Falkland Islands.
B. Ancestrula and one zooecium. The dotted line outlines the area of fixation of the ancestrula. The
operculum of the ancestrula is incomplete. C. Operculum in frontal view.

op.sp. opercular spine, r. rootlet.

A fragmentary specimen in the Terra Nova collection agrees exactly with Beania dis-
codermiae as described by Harmer. The reasons for regarding B. costata MacGillivray
as a possible synonym of B. discodermiae are given on p. 409 above.
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4. Beania inermis (Busk).
Duachoris inermis Busk, 18526, p. 54; 1854, pl. Ixxii, figs. 1,2; 1879, p. 194; 1884, p. 60; Jullien,
1888, p. 73, pl. x, fig. 1; Kirchenpauer in Studer, 1889, p. 157.
Beania inermis O’Donoghue and de Watteville, 1935, p. 208.
Diachoris hyadest Jullien, 1888, p. 74, pl. vii, figs. 1, 2.
Beania hydesia Waters, 1904, p. 30, pl. i, fig. 7.
? Beania hyadesi Calvet, 1909, p. 13.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. WS 85, WS 88.

GEOGRAPHICAL DISTRIBUTION. Magellanic Region (Busk; Jullien; Waters); Patagonian Shelf
(U.S. National Museum; Discovery); John Adams Bank, off Brazil (99.7.1.912, 926); South Africa
(O’Donoghue and de Watteville); St Paul (Kirchenpauer); Kerguelen (Busk); Palmer Archipelago?
(Calvet).

I have been unable to trace any specimen on which Busk might have based his record
of this species from New Zealand (18524, p. 54), and Hutton (1873, p. 94, asterisk
explained on p. 1) listed it on Busk’s authority without having seen specimens. I have
myself seen no specimen from New Zealand.

From comparison of the original figures and descriptions, it appears that Beania
inermis (Busk) and B. hyadesi (Jullien) differ in the number of spines, which, as Waters
pointed out, might be due to the worn state of Busk’s type specimen. The Discovery
material confirms this suggestion, both conditions being found in a single partially worn
colony from St. WS 85. Another colony from the same station, with the full complement
of small acute spines, has avicularia and rootlets as described by Waters.! The presence
of rootlets with branched tips is, however, not peculiar to this species. They have, for
example, been observed in B. hirtissima (Heller), B. fragilis (Ridley) and B. costata var.
maxilla (Jullien).

‘The avicularia, described by Waters as situated on a slightly raised chamber on the
dorsal surface, prove to be stalked and attached to the border of the aperture just
distally to the distal lateral connecting tube, as in several other species of Beania, but
the stalk passes through the fenestra so that the avicularium projects on the basal surface
of the colony. The large swollen head could not have passed through the fenestra, and
the avicularium must have developed in this position. As usual in this genus the
colonies were not encrusting, but fixed by rootlets. They were growing on the surface
of other Polyzoa and as the rootlets were short the space between the colony and the
substratum was very narrow. The presence of large avicularia in this space is rather
surprising.

The specimens from the John Adams Bank, off Brazil, have avicularia in the basal
position characteristic of the species, and, with their small and unevenly distributed
spines, much resemble the type. Avicularia are absent in O’Donoghue and de Watte-
ville’s South African material (1936.4.2.7) and from the single piece from Kerguelen
in the Challenger collection. Both specimens have irregularly distributed spines and

T Waters writes of the origin of the rootlet as proximal, but if the mandible points proximally, as in my
specimens, the rootlets in his figure are distal.



412 DISCOVERY REPORTS

resemble the type in general appearance. In the Kerguelen specimens from the Eaton
collection, recorded by Busk (1879), the four distal spines are stouter than is usual,
there are no lateral spines, and the connecting tubes are mostly not quite so short as in
the typical specimens. A single rather compressed avicularium is present, projecting
basally, and branched rootlets are numerous and extremely short. From the limited
material available there seems no reason for separating this from B. inermis, especially
as a specimen from Port William, Falkland Islands (U.S. National Museum), has
exactly similar spines. This Falkland specimen has short connecting tubes, as in the
type, and no avicularia.

Very shallow, cap-like ovicells are numerous in the Eaton Kerguelen material (see
99.7.1.918). The edges of the ectooecium and entooecium are seen in frontal view,
and, owing to the shortness and distal position of the distal zooecial connecting tube,
the ovicell makes contact with the distal zooecium without having a tubular prolongation
such as is found in B. magellanica. The fertile zooecia contain large embryos.

Calvet did not make it clear whether the avicularia of his specimen appeared on the
basal surface, and his comparison with B. elongata and B. quadricornuta suggests that
they were in the more normal frontal position. The identity of his specimens is thus
very uncertain, especially as this would be the only record of the species south of the
Antarctic Convergence (see Table 3, p. 479).

5. Beania inermis var. unicornis var.n. Fig. 33 A.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. 1321, WS 84, WS 85, WS 776.
GEOGRAPHICAL DISTRIBUTION. Magellanic Region; Patagonian Shelf (Discovery).
HorotypPE. St. WS 84, Falkland Islands.

These specimens agree with typical Beania inermis.in their avicularia. The marginal
spines are longer and stouter, crossing over at their tips (Fig. 33 A). The oral spines
consist of one pair of distal spines, as the next spine on each side, though it may be
a little stouter than the other marginal spines, slopes inwards. The zooecia do not have
the wavy outline usually seen in the typical form, and the connecting tubes are longer
and may bear two or three spines, like the marginal spines of the zooecia. There is
a spinous structure directed outwards and backwards from the middle of the free edge
of the operculum.

These features give the colony a distinctly different appearance from that of typical
B. inermis, and, in the material available, are constant and definite.

Branched rootlets are present.

In one specimen (St. 1321) a few of the connecting tubes are somewhat dilated and
have an oval uncalcified frontal area surrounded by spines. Their appearance suggests
abortive zooccia, and it may be that the otherwise normal tubes that bear two or three
spines (Fig. 33 A) are more extreme examples of the same condition.

In some ways var. unicornis resembles B. vanhdffeni Kluge (1914, p. 647), described
from a specimen from Simons Bay, but in Kluge’s species the distal marginal spine on
each side is erect and much enlarged. These erect, stout spines are present in a specimen
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from the Cape of Good Hope (92.3.16.6) which agrees very closely with Kluge’s
description and figure. B. vanhdffeni, as represented by this specimen, also differs from
var. unicornis in the absence of the spinous process on the operculum. It has no avi-
cularia. Branched rootlets are present. B. vanhdffeni is evidently nearly related to
B. inermis but does not agree exactly with either the typical form or with var.
unicornis.

B. paucispinosa O’Donoghue and de Watteville (1935, p. 208), which also came from
South Africa, is probably identical with B. vanhdffeni, as noted by Marcus (1937, p. 63).
The erect distal pair of marginal spines is not so stout as in B. vanhdffeni. Although the
authors state that the method of interzooecial union is different from that of B. inermis,
their description of the connecting tubes would apply equally well to B. inermis. The
Discovery specimen compared by O’Donoghue and de Watteville with B. paucispinosa
belongs to the present variety, specimens with avicularia not having been found at that
time.

Okada and Mawatari (1938, p. 454) compared their Japanese species, B. octaceras,
to B. vanhdffeni. From their figure I should judge their species to be related to the
Membraniporidae rather than to Beania. In many ways it resembles certain species of
Pyrulella discussed by Hastings (1930, p. 710).

6. Beania fragilis (Ridley).
Chaunosia fragilis Ridley, 1881, p. 45, pl. vi, fig. 1; Hincks, 188184, p. 133.
STATION DISTRIBUTION. Sub-Antarctic: South Atlantic Ocean, Sts. WS 84, WS 8s.

GEOGRAPHICAL DISTRIBUTION. Magellan Strait (Ridley); Falkland Islands (Discovery).

These specimens agree exactly with Ridley’s type specimen. They differ from Beania
hirtissima (Heller, 1867, p. 94) in the greater length of the zooecia and in their erect
position. There may be four or six connecting tubes and they all spring from the
extreme proximal end of the zooecium, giving an appearance of branched stolons, as
shown by Ridley. In B. hirtissima there are six connecting tubes, and the anterior
lateral pair springs from about the middle of the side of the zooecium, only the distal
half of which is erect. The rootlet in B. fragilis originates at the point from which the
connecting tubes radiate, which corresponds to the point of origin of the rootlet in
B. lurtissima.

"The spines of B. fragilis are numerous and long and, although two sometimes originate
very close together, are unbranched as noticed by Ridley. The marginal spines over-
arching the opesia are rather more slender and pointed than those which, as in the type,
are scattered over the lateral and distal parts of the basal surface. Spines are rare on the
central part of the basal surface.

The operculum is well chitinized. It has a thickened edge (shown white in Ridley’s
figure) bearing a blunt, median triangular process. It is quite distinctly marked off from
the frontal membrane.

Despite Ridley’s contrary statement, there is no gizzard.
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7. Beania pulchella Livingstone.
Beania pulchella Livingstone, 1929, p. 56, pl. 1, fig. 15, text-fig. 1.
STATION DISTRIBUTION. New Zealand: St. g34.
GEOGRAPHICAL DISTRIBUTION. New Zealand (Livingstone; Discovery).

The one small specimen of this species is without ovicells. On the whole it agrees
very closely with Livingstone’s description, but the spines of the outer series distinctly
originate as branches from the bases of the spines of the inner series. The basal spine-
bearing processes are arranged in a single row along the median longitudinal line of the
zooecium. O’Donoghue and de Watteville (1935, p. 209) assumed from Livingstone’s
description, which is perhaps ambiguous on this point, that the zooecia are arranged in
transverse rows in this species, but Livingstone’s <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>